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HURRICANES SELECTED FOR STUDY

The National Weather Service (NWS) has simulated hurricane
tracks as they move across the Gulf of Mexico and make landfall
in the Apalachee region at different locations. They vary the
intensity (category 1-5) of the hurricanes and the direction of
approach. There are five headings used for direction of movement

==~ north, northeast, northwest, east and west (15 miles offshore).

From the 90 hurricanes modeled and sent to us by NWS we
selected 23 to do detailed analysis in order to provide wind speed
and water height estimations for counties in the region. There
are six specific locations in the coastal counties that 21 of
the 23 hurricanes make 1landfall (Map 1). The other two are
paralleling hurricanes. Each coastal county has several categories

of hurricanes entering and exiting (see Table 1 and 2).

Category 3 strength hurricanes are referred to by Federal
Emergency Management Agency (FEMA) as the 100-year storm. The
Flood Insurance Rate Maps, done for the Federal Insurance Program,
are based on this category of storm. These maps are available
in each county and are used to determine if the location of a
new construction site falls within the 100-year flood zone. These
reasons increase the importance of this category of storm.
Therefore, we have selected more category 3 strength modeled

hurricanes than any of the other categories.

The following table outlines the modeled hurricanes entering
the coastal counties giving direction of hurricane movement (N,

NE, NE) and the category of hurricane.



TABLE 1

MODELED HURRICANES ENTERING THE REGION

Coastal County Hurricane Heading and Category
Jefferson NW N NE
1 2 3
Wakulla NE N N N N N N NW NE N
1 1 2 2 3 3 3 3 4 5
Franklin N NE N NW N NW N N NE N
1 1 2 2 3 3 3 4 4 5
Gulf NW NwW NE N N NE N
2 3 3 3 4 4 5

Wind and water damage has been computed only for the county
on which the model hurricane 1landfalls, and not for adjacent
counties. In actuality the damage decreases once the distance
from the eye of the hurricane exceeds 40~50 miles. The winds
decrease to gale force rather than hurricane force and the level
of the surge decreases accordingly. However, it is important
to remember that although loss figures were computed for one county,
for example Franklin (Apalachicola), it does not mean that Wakulla

would not suffer losses.

The SPLASH II data from the National Hurricane Center
provides water surge and wind speed fiqures for each hurricane.
There are a few limitations of the model that you should be aware

of:

® SPLASH II provides surge figures without wave build-up on
top of the surge. The wave build-up was calculated by the
project members and included for the shorelines facing the
Gulf of Mexico. On shorelines behind barrier islands, the

static
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static water rise has been figured using a system developed
within the ARPC. This was necessary in order to realistically
compute water damage to structures on the protected bays

such as Apalachicola.

SPLASH II does not take into consideration the tide affected
by the moon phases. Although tides in our region are
comparatively small, the project selected the Army Corps
of Engineer figure for the highest tide we could be exposed
to, which is 2 feet. This figqure has been added to the
SPLASH II figures to provide a high tide, full moon water
level. The total of these two numbers gives the worst case
situation of the worst time/tide situation the coastal areas
may be exposed to should a hurricane hit during that high

tide period.

The wind speeds from SPLASH II are sustained winds over
a b5-minute time span. This figure is converted to a
one-minute sustained wind and then to a peak gust wind speed.
Since the report focuses on structure damage we must use
the peak gust speeds to compute damage to various buildings.
All wind speeds presented in the report are peak gust wind

speeds (see section on winds).

Rainfall is not considered in the SPLASH II calculations.
An important weather factor not considered in SPLASH 1II,
but which municipal and county officials must consider,
is rainfall. Some hurricanes are "dry" hurricanes but some
drop many inches of rain. Heavy rainfall usually occurs
in advance of the 1landfalling hurricane. It may occur 8
- 12 hours in advance of the eye location. There is no

way to predict these large amounts of rain and therefore,



it is impossible to integrate rainfall effects into 1loss
computations for flooding. The safest approach 1is to
anticipate the worst and take appropriaie actions to prevent
loss of 1life and property to flooding. Rivers can cause
considerable destruction to property cwners 1living on the
banks or low-lying areas flooded by rivers overflowing the

stream beds.

Inland counties and areas situated on higher elevatiors
should only experience wind damage. However, with all hurricanes,

tornadoes and hail may cause extensive damage in specific areas.

The hurricanes selected for study (Table 2) are listed
by 1landfall 1location and hurricane category. There are two
hurricanes paralleling the shoreline offshore, one moving east
and one moving west. The category of hurricane and the direction
of movement are shown on Table 2, which also indicates 1landfall

location.

‘ o~ o 4
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TABLE 2

HURRICANE LANDFALL LOCATION & CATEGORY

Location

St. Marks

St. Teresa

St. George/Carabelle

St. George/Apalachicola

Cape San Blas

Mexico Beach

East Moving

West Moving

Category

N

w w
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Direction Moving
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SURGE HEIGHTS FOR EACH SCENARIO

There were 23 hurricanes selected for this report. The
selections were made to provide several storm headings, size of
hurricane and various landfall locations. To present this
information in its simplest form a standard chart was designed.
Figures for water level increase for each storm at 12 locations

on the coastline are inserted into the charts.

The water level increases for each hurricane are separated
into 3 columns: surge; high tide (surge & high tide) and waves
added (surge & waves). Each of the 12 locations on the coastline

has 3 water level figures.

All the figures show the increased water levels above mean
tide level. Where the coastal location column lists two names,
such as St. George 1Island/Apalachicola, the 1last column titled,
waves added, is for the beach facing the Gulf of Mexico not for
the protected municipality behind the barrier island. Although
these protected municipalities will experience water level increases,
the wave action will not be as severe as areas on the barrier
islands. The second name is included to indicate a point abeam

the mainland location on the barrier island.



Landfall

St. Marks

TABLE

3

HURRICANE SELECTEI)

Direction Moving Cateqory Speed Travelling

Northwest 1

12mph

Coastal Location Water & Wave Height Increase
{feet)

Surge BHigh Tide Waves Added

(surge + high tide)| (surge + high

tide + waves)
Aucillia River Mouth 5.5 7.5 11.6
St. Marks 3.7 5.7 3.8
Panacea 2.1 4,1 6.3

St. Teresa Beach/

Alligator Point 1.2 3.2 5.0
Carrabelle/

Dog Island 0.9 2.9 4.5
Royal Bluff/

East Pass 0.6 2.6 4.0
St. George Island/

Eastpoint 0.3 2.3 3.6
St. George Island/

Apalachicola 0.2 2.2 3.4
St. Vincent Island 0.1 2.1 3.2
Cape San Blas (elbow) 0.1 2.1 3.2
Port St. Joe/

Cape San Blas Park 0.1 2.1 3.2
Beacon Hill - - -

O My mE BN OGN AN o Gu UN @S A Mn By Be Gn un G 0 AN



Landfall

St. Marks

TABLE 4

HURRICANE SELECTED

Direction Moving Cateqory

North

2

Speed Travelling

12 mph

Coastal Location Water & Wave Height Increase
(feet)

Surge High Tide Waves Added

(surge + high tide)| (surge + high

tide + waves)
Aucilla River Mouth 13.4 15.4 23.9
St. Marks 9.9 11.¢9 18.4
Panacea 6.4 ].4 13.0

St. Teresa Beach/

Alligator Point 3.7 5.7 8.8
Carrabelle/

Dog Island 3.1 5.1 7.9
Reyal Bluff/

East Pass 1.7 3.7 5.7
St. George Island/

Eastpoint 1.7 3.7 5.7
St. George Island/

Apalachicola 1.1 3.1 4.8
St. Vincent Island 0.7 2.7 4.2
Cape San Blas (elbow) 0.6 2.6 4.0
Port St. Joe/

Cape San Blas Park 0.5 2.5 3.9
Beacon Hill -- - -




Landfall

St.Marks

TABLE 5

HURRICANE SELECTED

Direction Moving Categqory

North

3

Speed Travelling

12 mph

Coastal lLocation Water & Wave Height Increase
(feet)

Surqge High Tide Waves Added

(surge + high tide)] (surge + high

tide + waves)
Aucilla River Mouth 20.3 22.3 34.6
St. Marks 15.0 17.0 26.4
Panacea 9.5 11.5 17.8

St. Teresa Beach/

Alligator Point 5.4 7.4 11.5
Carrabelle/ »

Dog Island 4.4 6.4 9.9
Royal Bluff/

East Pass 3.0 5.0 7.7
St. George Island/

Eastpoint 2.4 4.4 6.3
St. George Island/

Apalachicola 1.5 .5 5.4
St. Vincent Island 1.1 3.1 4.8
Cape San Blas (elbow) 1.0 3.0 4.6
Port St. Joe/

Cape San Blas Park 1.0 3.0 4.6
Beacon Hill ~= -- -
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Landfall

St. Teresa Beach

TABLE 6
HURRICANE SELECTED

Direction Moving Cateqory Speed Travelling
North 3 12 mph

Coastal Location Nater & Wave Height Increase
(feet)

Surqe High Tide Waves Added

"J(surge + high tide)| (surge + high

tide + waves)
Aucilla River Mouth 26.5 28.5 44.2
St. Marks 25.1 27.1 42.0
Panacea 19.5 21.5 33.3

St. Teresa Beach/

Alligator Point 11.8 13.8 21.4
Carrabelle/

Dog Island 6.9 8.9 13.8
Royal Bluff/

East Pass 5.0 7.0 10.8
St. George Island/

Bastpoint 4.1 6.1 9.4
St. George Island/

Apalachicola 2.3 4.3 6.7
St. Vincent Island 1.2 3.2 5.0
Cape San Blas (elbow) 1.1 3.1 4.8
Port St. Joe/

Cape San Blas Park 1.0 3.0 4.6
Beacon Hill - - -

11




TABLE 7

HURRICANE SELECTED

Landfall Direction Moving Cateqory Speed Travelling
St. Teresa Beach Northwest 3 12 mph
Coastal Location Water & Wave Height Increase
(feet)
Surge High Tide Waves Added

{surge + high tide)| (surge + high
tide + waves)

Aucilla River Mouth 22.4 24.4 37.8
St. Marks 21.1 23.1 35.8
Panacea 14.3 16.3 25.

St. Teresa Beach/

Alligator Point 8.3 10.3 16.0
Carrabelle/ .
Dog Island 4.8 6.8 10.5

Royal Bluff/ .
East Pass 3.6 5.6 .7

St. George Island/

Eastpoint 2.7 4.7 7.3
St. George Island/

Apalachicola 1.6 3.6 5.€
St. Vincent Island 1.1 3.1 4.¢
Cape San Blas (elbow) 1.0 3.0 4.¢

Port St. Joe/ e
Cape San Blas Park 1.0 3.0 .6

Beacon Hill

12




Landfall

St. George Is./Carabelle

TABLE 8
HURRICANE SELECTED

Direction Moving Category Speed Travelling
North 1 12 mph

Coastal Location Nater & Wave Height Increase
(feet)

Surge Righ Tide Maves Added

{(surge + high tide)| {surge + high

tide + waves)
Aucilla River Mouth 7.0 9.0 14.0
St. Marks 7.5 9.5 14.7
Panacea 7.4 9.4 14.6

St. Teresa Beach/ i

Alligator Point 6.0 8.0 12.4
Carrabelle/

Dog Island 5.0 7.0 10.8
Royal Bluff/

East Pass 4.0 6.0 9.3
St. George Island/

Eastpoint 2.3 4.3 6.7
St. George Island/

Apalachicola 1.3 3.3 5.1
St. Vincent Island 0.3 2.3 3.6
Cape San Blas (elbow) 0.6 2.6 4.0
Port St. Joe/

Cape San Blas Park 0.5 2.5 3.9
Beacon Hill - - -
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Landfall

St. George Is./Carabelle

Coastal Location

Aucilla River Mouth
St. Marks

Panacea

St. Teresa Beach/
Alligator Point

Carrabelle/
Dog Island

Royal Bluff/
East Pass

St. George Island/
Eastpoint

St. George Island/
Apalachicola

St. Vincent Island
Cape San Blas (elbow)

Port St. Joe/
Cape San Blas Park

Bsacon Hill

TABLE 9
HURRICANE SELECTED
Direction Moving Cateqory Speed Travelling
North 2 12 mph
Water & Wive Height Increase
(feat)
Surge High Tide Waves Added
(surgae + high tide)] (surge + high
tide + waves)
14.3 16.3 25.3
15.3 17.3 26.8
15.2 17.2 26.7
3
12.2 14.2 22.0
10.0 12.0 18.6
4.5 6.5 10.1
4.5 6.5 10.1]
2.5 4.5 7.0
1.3 3.3 5.1
1.1 3.1 4.8
1.0 3.0 4.6
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Landfalil

St. George Is./Carabelle

TABLE 10
HURRICANE SELECTED

Direction Moving Cateqory Speed Travelling
North 3 12 mph

Coastal Location Nater & Wave Height Increase
(feet)

Surqe High Tide Waves Added

(surge + high tide)f (surge + high

tide + waves)
Aucilla River Mouth 21.8 23.8 36.9
St. Marks 23.4 25.4 39.4
Panacea 23.1 25.1 38.9

St. Teresa Beach/

Alligator Point 18.6 20.6 31.¢9
Carrabelle/

Dog Island 12.1 14.1 21.8
Royal Bluff/

East Pass 9.4 11.4 17.7
St. George Island/

Bastpoint 3.6 5.6 8.7
St. Geoxge Island/

Apalachicola 3.6 5.6 8.7
St. Vincent Island 1.9 3.9 6.0
Cape San Blas (elbow) 1.7 3.7 5.7
Port St. Joe/

Cape San Blas Park 1.5 3.5 5.4
Beacon Hill - - -

|
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Landfall

St. George Is./Carrabelle

TABLE 11

HURRICANE SELECTED

Direction Moving Category

Northwest

Speed Travelling

12 mph

Coastal Location Water & Wave Height Increase
(feet)

Surge High Tide Waves Added

(surge + high tide)| (surge + high

tide + waves)
Aucilla River Mouth 17.0 19.0 29.4
St. Marks 19.5 21.5 33.3
Panacea 20.2 22.2 34.4

St. Teresa Beach/

Alligator Point 15.2 17.2 26.7
Carrabelle/

Dog Island 12.2 .14.2 22.0
Royal Bluff/

East Pass 9.2 11.2 17.¢<
St. George Island/ .

Eastpoint 5.5 7.5 11.6
St. George Island/

Apalachicola 3.8 5.8 9.0
St. Vincent Island 2.9 4.9 7.6
Cape San Blas (elbow) 2.7 4.7 7.3
Port St. Joe/ .

Cape San Blas Park 2.6 4.6 7.1
Beacon Hill - - -
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Landfall

TABLE 12

HURRICANE SELECTED

Direction Moving Cateqory Speed Travelling

St. George Is./Carrabelle North

12 mph

Coastal Location Water & Wave Height Increase
(feet)

Surge High Tide Waves Added

{surge + high tide)| (surge + high

tide + waves)
Aucilla River Mouth 36.5 38.5 59.7
St. Marks 39.2 41.2 63.9
Panacea 39.0 41.0 63.6

St. Teresa Beach/

Alligator Point 31.5 33.5 51.9
Carrabelle/

Dog Island 25.5 27.5 42.6
Royal Bluff/

East Pass 20.4 22.4 34.7
St. George Island/

Eastpoint 11.1 13.1 20.3
St. George Island/

Apalachicola 5.3 7.3 11.3
St. Vincent Island 3.3 5.3 8.2
Cape San Blas (elbow) 2.9 4.9 7.6
Port St. Joe/

Cape San Blas Park 2.5 4.5 7.0
Beacon Hill - - --
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TABLE 13

HURRICANE SELECTED

Landfall Direction Moving Cateqory Speed Travelling
St. George Is./Apalachicola Northeast 1 15 mph
Coastal Location Water & Wave Heiqht Increase
{feet)
Surge Bigh Tide Waves Added

(surge + high tide)] (surge + high
tide + wavas)

Aucilla River Mouth 6.7 3,7 13.5
St. Marks 6.1 8.1 12.5
Panacea 5.4 7.4 11.5

St. Teresa Beach/

Alligator Point 4.7 5.7 10.4
Carrabelle/

Dag Island 4.3 6.3 9.3
Royal Bluff/

East Pass 3.9 5.9 9.1
St. George Island/

Eastpoint 3.1 5.1 7.9
St. George Island/

Apalachicola 2.3 4.3 5.7
St. Vincent Island 1.5 3.5 5.4
Cape San Blas (elbow) 0.9 2.9 4.5
Port St. Joe/

Cape San Blas Park 0.6 2.6 4.0
Beacon Hill 0.5 2.5 3.9
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TABLE 14

HURRICANE SELECTED

Landfall Direction Moving Cateqory Speed Travelling
St. George Is./ Apalachicola Northwest 2 12 mph
Coastal Location Water & Wave Height Increase
(feet)
Surge Bigh Tide Waves Added

(surge + high tide)] (surge + high
tide + waves)

Aucilla River Mouth 2.0 . 11.0 17.0
St. Marks 9.9 11.9 18.4
Panacea 11.1 13.1 20.3

St. Teresa Beach/

Alligator Point 11.7 13.7 21.2
Carrabelle/

Dog Island 10.9 12.9 20.0

Royal Bluff/
East Pass 8.6 10.6 16.4

St. George Island/

Eastpoint 7.3 9.3 14.4
St. George Island/

Apalachicola 5.2 7.2 11.2
St. Vincent Island 4.1 6.1 9.4
Cape San Blas (elbow) 2.5 5.5 3.5

Port St. Joe/
Cape San Blas Park 3.2 5.2 3.1

Beacon Hill 2.2 4.3 6.7
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Landfall

St. George Is./Apalachicola

TABLE 15

HURRICANE SELECTIED

Direction Moving Cateqory Speed Travelling
North 3 12 mph

Coastal Location Water & Wave Height Increase
(feet)
Surge High Tide Naves Added
(surge + high tide)| (surge + high
tide + waves)
Aucilla River Mouth 14.8 16.8 26.0
St. Marks 15.9 17.9 27.7
Panacea 17.2 19.2 29.3
St. Teresa Beach/ [
Alligator Point 18.1 20.1 31.2
Carrabelle/
Dog Island 17.2 19.2 29.8
Royal Bluff/
East Pass 16.4 18.4 28.5
St. George Island/
Eastpoint 12.1 14.1 21.8
St. George Island/ _ 4.3
Apalachicola 7.2 9.2 .
St. Vincent Islanad 3.7 5.7 8.8
Cape San Blas (elbow) 3.1 5.1 7.9
Port St. Joe/ 2.0
Cape San Blas Park 2.5 4.5 .
Beacon Hill 1.7 3.7 5.7




TABLE 16

HURRICANBR SELECTED

Landfall Direction Moving Cateqory Speed Travelling
St. George Is./Apalachicola Northwest 3 12 mph
Coastal Location Water & Wave Height Increase
(feet)
Surge High Tide Waves Added

(surge + high tide)| (surge + high
tide + waves)

Aucilla River Mouth 13.6 15.6 24.2
St. Marks 15.0 17.0 26.4
Panacea 16.8 18.8 29.1

St. Teresa Beach/

Alligator Point 17.3 19.3 29.9
Carrabelle/
Dog Island 17.8 19.8 30.7

Royal Bluff/
East Pass 16.6 18.6 . 28.8

St. George Island/

Eastpoint 11.1 13.1 20.3
St. George Island/

Apalachicola 8.0 10.0 15.5
8t. Vincent Island 6.3 8.3 12.9
Cape San Blas (elbow) 5.5 7.5 1l.6

Port St. Joe/
Cape San Blas Park 5.0 7.0 10.8

Beacon Hill 3.6 5.6 8.7
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Landfall

St. George Is./Apalachicola

TABLE 17

HORRICANE SELECTIID

Direction Moving Category Speed Iravelling

North

4

12 mph

Coastal Location Water & Wave Height Increase
(feet)

Surge Eigh Tide Waves Added

(surge + high tide)| (surge + high

tide + waves)
Aucilla River Mouth 19.6 21.6 33.5
St. Marks 21.2 23.2 36.0
Panacea 23.0 25.0 38.3

St. Teresa Beach/

Alligator Point 24.3 26.3 40.8
Carrabelle/

Dog Island 23.2 25.2 39.1
Royal Bluff/

East Pass 22.1 24.1 37.4
St. George Island/

Bastpoint 16.3 18.3 28.4
St. George Island/

Apalachicola 9.7 11.7 18.1
St. Vincent Island 4.9 6.9 10.7
Cape San Blas (elbow) 4.0 6.0 9.3
Port St. Joe/

Cape San Blas Park 3.2 5.2 8.1
Beacon Hill 2.2 4.2 6.5




Landfall

San Blas

TABLE 18
HURRICANE SELECTED

Direction Moving Category Speed Travelling

Northeast

4

15mph

Coastal Location Nater & Wave Height Increase
(feet)

Surgqe High Tide Waves Added

(surge + high tide)| (surge + high

tide + waves)
Aucilla River Mouth 21.5 23.5 36.4
St. Marks 18.8 20.8 32.2
Panacea 15.6 17.6 27.3

St, Teresa Beach/ i

‘Alligator Point 13.2 15.2 23.6
Carrabelle/

Dog Island 11.6 13.6 21.1
Royal Bluff/

East Pass 11.5 13.5 20.9
St. George Island/

Eastpoint 12.7 14.7 22.8
St. George Island/

Apalachicola 12.4 14.4 22.3
St, vincent Island 8.9 10.9 16.9
Cape San Blas (elbow) 4.8 6.8 10.5
Port St. Joe/

Cape San Blas Park 2.7 4.7 7.3
Beacon Hill 1.9 3.9 6.0
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Landfall

Beacon Hill

TABLE 19

HURRICANE SRLECTED

Direction Moving Cateqory Speed Travelling

Northeast 3

15 mph

Coastal Location Water & Wave Height Increase
(feet)

Surge High Tide Waves Added

(surge + high tide)| (surge + high

tide + waves)
Aucilla River Mouth 12.7 14.7 22.8
St. Marks 9.9 11.9 18.4
Panacea 7.8 9.8 15.2

St. Teresa Beach/

Alligator Point 6.5 8.5 13.2
Carrabelle/

Dog Island 5.8 7.8 12.1
Royal Bluff/

East Pass 6.1 8.1 12.5
St. George Island/

Eastpoint 6.4 8.4 13.0
St. George Island/

Apalachicola 8.6 10.6 16.4
St. Vincent Island 11.8 13.8 21.4
Cape San Blas (elbow) 14.2 16.2 25.1
Port St. Joe/

Cape San Blas Park 12.2 14.2 22.0
Beacon Hill 8.5 10.5 16.3
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Landfall

Beacon Hill

TABLE 20
HURRICANE SELECTED

Direction Moving Cateqory Speed Travelling

North

3

12 mph

Coastal Location Water & Wave Height Increase
(feet)

Surge High Tide Waves Added

(surge + high tide){ (surge + high

tide + waves)
Aucilla River Mouth 9.1 11.1 17.2
St. Marks 9.1 11.1 17.2
Panacea 8.7 10.7 16.6

St. Teresa Beach/

Alligator Point 8.5 10.5 156.3
Carrabelle/

Dog Island 8.7 10.7 l6.6
Royal Bluff/

East Pass 9.7 11.7 18.1
St. George Island/

Eastpoint 11.1 13.1 20.3
St. George Island/

Apalachicola 11.6 13.6 21.1
St. Vincent Island 10.4 12.4 19.2
Cape San Blas (elbow) 7.7 9.7 15.0
Port St. Joe/

Cape San Blas Park 6.5 8.5 13.2
Beacon Hill 5.3 7.3 11.3
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Landfall

Beacon Hill

TABLE 21

HURRICANE SRLECTED

Direction Moving Cateqory Speed Travelling

North

4

12 mph

Coastal Location

Aucilla River Mouth
St. Marks
Panacea

St. Teresa Beach/
Alligator Point

Carrabelle/
Dog Island

Reoyal Bluff/
East Pass

St. George Island/
Eastpoint

St. George Island/
Apalachicola

St. Vincent Island
Cape San Blas (elbow)

Port St. Joe/
Cape San Blas Park

Beacon Hill

Water & Wave Height Increase
(feet)

Surge Hiqh Tide Waves Added

{surge + high tide)| (surge + high

tide + waves)
12.1 14.1 21.8
12.1 14.1 21.8
11.6 13.6 21.1
11.4 13.4 20.8
11.8 13.8 21.4
13.1 15.1 23.4
14.9 16.9 26.2
15.6 17.6 27.3
14.0 16.0 24.8
10.2 12.2 18.9
8.6 10.6 16.4
4.8 6.8 10.5




Landfall

Beacon Hill

TABLE

22

HURRICANE SELECTED

Direction Moving Cateqory Speed Travelling

North

5

12 mph

Coasatal location Water & Wave Height Increase
(feet)

Surge High Tide Waves Added

{surge + high tide)| (surge + high

tide + waves)
Aucilla River Mouth 15.0 17.0 26.4
St. Marks 15.1 17.1 26.5
Panacea 14.5 16.5 25.6

St. Teresa Beach/

Alligator Point 14.3 16.3 25.3
Carrabelle/

Dog Island 14.8 16.8 26.0
Royal Bluff/

East Pass 16.5 18.5 28.7
St. George Island/

Eastpoint 18.7 20.7 32.1
St. George Island/

Apalachicola 19.7 21.7 33.5
St. Vincent Island 17.5 19.5 30.2
Cape San Blas (elbow) 12.7 14.7 22.8
Port St. Joe/

Cape San Blas Park 8.7 10.7 16.6
Beacon Hill 5.9 7.9 12.2
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Qffshore

Paralleling Coast offshore

TABLE 23
HURRICANE SELECTED

Direction Moving (ateqory Speed Travelling

West

1

5 mph

Coastal Location Water & Wave Height Increase
(feet)
Surge High Tide Waves Added
(surge + high tide)| (surge + high
tide + waves)
Aucilla River Mouth 4.2 6.2 9.6
St. Marks 4.6 6.6 10.2
Panacea 4.6 6.6 10.2
St. Teresa Beach/
Alligator Point 4.3 6.3 9.8
Carrabelle/
Dog Island 3.7 5.7 8.8
Royal Bluff/
East Pass 2.9 4.9 7.6
St. George Island/
Bastpoint 2.2 4.2 €.5
St. George Island/
Apalachicola 1.8 3.8 5.9
St. Vincent Island 0.7 2.7 4.2
Cape San Blas (elbow) 0.7 2.7 4.2
Port St. Joe/
Cape San Blas Park 0.7 2.7 4,2
Beacon Hill 0.6 2.6 4.0
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Qffabore

Paralleling coast offshore

TABLE 24

HURRICANE SELECTED

Direction Moving Category Speed Travelling
East 1 S mph

Coastal Location Nater & Wave Height Increase
(feet)
Surge High 7ide Naves Added
(surge + high tide)| (surge + high
tide + waves)
Aucilla River Mouth 3.3 5.3 8.2
St. Marks 3.6 5.6 8.7
Panacea 3.6 5.6 8.7
St. Teresa Beach/ i
Alligator Point 3.5 5.5 8.5
Carrabelle/
Dog Island 3.0 5.0 7.8
Royal Blufg/
East Pass 3.0 5.0 7.8
St. George lsland/
Eastpoint 2.4 4.4 6.8
St. George Island/
Apalachicola 1.9 3.9 6.0
St. Vincent Island 1.6 3.6 5.6
Cape San Blas (elbow) 1.4 3.4 5.3
Port St. Joe/
Cape San Blas Park 1.2 3.2 5.0
Beacon Hill
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CHAPTER 3
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SPECIAL PROGRAM LISTING AMPLITUDE OF STORM HEIGHT
(SPLASH II)

The National Hurricane Center provided 90 computer printouts
for simulated storms entering the BApalachee region. These storm
tracks and intensities take into consideration landfall location,
storm heading, storm intensity and depth of water in the Gulf
of Mexico in order to provide storm surge height and wind speeds.
The study selected 22 hurricanes from the 90 hurricanes provided
by the Hurricane Center to estimate the potential surge and wind

speeds in the Apalachee region.

The four coastal counties (Franklin, Gulf, Jefferson and
Wakulla) are exposed to hurricane surge and wave build-up on top
of the surge in addition to the hurricane wind speeds. The five
interior counties (Calhoun, Gadsden, Jackson, Leon and Liberty)

have only wind speed information provided.

SPLASH II does not give water increases in the bays behind
the barrier islands. The information provided indicates water
surge for the beaches on the front side of the barrier islands
or along the exposed coast. In the Apalachee region municipalities
protected by barrier islands such as Apalachicola, Port St. Joe
and Eastpoint would not show a water level increase for hurricanes
striking Franklin County. Under this limitation the study can
not show flooding damage due to the surge for these municipalities.
It was necessary, therefore, to apply a simple method to present‘
a water increase figure. Using SPLASH 1II surge figures and
multiplying by a two-thirds factor gives a water increase level
along the protected shorelines. If the surge against St. George

Island is forecast to be 12 feet, the water increase used for
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" the loss computations for Apalachicola is 8 feet. When the new
SLOSH information arrives during August 1987 with interior bay

flooding, these figures can be updated using the computer generated

water levels.
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HISTORY AND PROBABILITY OF HURRICANES

IN THE APALACHEE REGION

In order to estimate what future damage may occur from
hurricanes in the Apalachee Region we review the property damage
caused by previous hurricanes. The damage effects of storm surge,
waves and wind provides' estimate dollar 1losses to private and
public property. As the coastal population in the region increaes

the potential losses grow larger.

The historical 1listing of hurricanes begins in 1871 and
ends with Hurricane Kate in 1985, which provides a time span of
104 years. Current information on each hurricane 1is extensive:
however, information on hurricanes before the 1920's is not complete
and 1lacks accurate documentation on hurricane characteristics.
Therefore, it is difficult to accurately develop a one-hundred
year analysis with each storm categorized and the five hurricane
strengths then totaled. This prohibits us from saying we have
had ten category 4 hurricanes in the 104 year period. However,
we can say there have been a total of X hurricanes during the
period which works out to be a hurricane every X years. This

figure gives us a yearly probability of occurrence.

Another important factor from +this historical 1listing
is the month the hurricanes occurred. There is a time period
from August through October when the majority of hurricanes struck
the region (See Figure 7). This does not suggest that we cannot
have hurricanes outside of this three month period, such as Kate's
arrival during November. What it does show is the period of

greatest vulnerability to hurricane damage and disruption.
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FIGURE 1
TOTAL DAILY FREQUENCY OF OCCURRENCE OF TROPICAL CYCLONES IN THE NORTH ATLANTIC

1901-1963

SEASONAL SUMMARY OF NORTH ATLANTIC TROPICAL CYCLONE ACTIVITY, 1901—-1963

©0— TROMCAL STORM D —®
MURRICANE .

BEGINNING DATES OF TROPICAL CYCLONES -s
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| g -3

—*ﬂ%mm T l”‘.’ml[L F-Q8—00—0
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1] 20
JUI! -IU LY u"lﬂl!l OCTORER l NOVENSLN:

(Source: Climatology of Atlantic Tropical Storms and Hurricanes,

Alaka, M.A., ESSa Technical Report WB-6, May 1968.)

The chart 1listing the hurricanes (see Table 26) has some
columns which are easily understood, and several which require
explanation. The c¢olumn titled Hurricane (H) or Tropical Storm

(TS) shows whether the storm was classifiad as a tropical storm
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(winds 39-73 mph) or a hurricane (maximum winds 74 mph or greater)
at landfall or closest approach to the Apalachee Region. These
major storms can change from a tropical storm to a hurricane very
quickly and revert back to a tropical storm as it moves over land

and away from the warm water.

The next column on the chart, Direct Landing (DL) or Fringe
Pass (FP) indicates whether the hurricane made landfall in the
Apalachee Region or paralleled the shoreline but not making land
fall in the region. Hurricane Kate was a land falling hurricane

and Elena a fringe pass.

The column titled heading is always the direction the
hurricane is going towards. It is as if you are in the eye facing

the direction the hurricane is moving towards.

The category column indicates what strength the hurricane
was at landfall or closest approach to the region. The smallest
hurricane is a category 1 and the largest a category 5. Table

25 shows a description of the hurricane classification.

TABLE 25
HURRICANE CLASSIFICATION

Surge +
Hurricane Winds Wave Height Damage
Category 1 74 - 95 mph 6.2 - 7.7 ft. Minimal
Category 2 96 - 110 mph 9.3 - 12.4 f¢t. Moderate
Category 3 111 - 130 mph 13.9 - 18.6 ft. Extensive
Category 4 131 - 155 mph 20.1 - 27.9 ft. Extreme
Category 5 156+ mph 28+ Catastrophic
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Year

1871
1873
1875
1877
1877
1878
18890
188s
1885
1885
1886
1886
1893
1894
1896
1898
1899
1901
1902
1903
1906
1907
1907
1909
1911
1915
1924
1926
1928
1929
1933
1933
1935
1936
1937
1939
1941
1953
1953
1953
1956
1957
1964
1964
1968
1970
1972
1975
1985
1985

Storm
Nc. or Name

U‘No\mw:mw&)mh-ﬁHNUPF‘UHmHH'—‘&D—'UNbwm&a\bl\lwwd\

Alice (1)
7
Florence (8)
Flossy (7}
1
Dora (6)
Hilda (10)
Alma (1)
Becky (2}
Agnes (2)
Eloise (5)
Elena
Kate

TABLE 26

TROPICAL CYCLONES APPECTING THE APALACEER REGIOR

Hurricane-(H)
Tropical Storm—(TS)

"

LS IR NI NN )

BV N NS

momon oo omm o

I T
mmxzmgzgxy

Direct Landings-(LL)
Pringe Pass-(FP)

Heading

FP
FP
DL
DL
DL
DL
DL
DL
DL
DL
DL
DL
FP
DL
FP
DL
DL
DL
DL
FP
FP
FP
DL
DL
FP
DL
DL
FP
DL
DL
DL
DL
FP
FP
FP
DL
DL
DL
FP
DL
DL
DL
DL
DL
DL
DL
DL
DL
FP
DL

NE
NE
NE

NE

LI S N e o

1w

~

wW NN

Month

Sept.
Sept.
Sept.
Sept.
Oct.
Oct.
Aug.
Sept.
Aug.
Sept.
June
June
June
Oct.
July
Aug.
Aug.
Sept.
June
Sept.
June
June
Sept.
June
Aug.
Sept.
Sept.
Sept.
Aug.
Sept.
Aug.
Sept.
Sept.
July
Sept.
Aug.
Oct.
June
Sept.
Sept.
Sept.
June
Sept.
Oct.
June
July
June
Sept.
Aug.
Nov.



The Saffir Simpson Scale is basically what is listed above
with one modification to the surge to indicate the wave build-up
on top of the surge for the coastal areas or large water bodies

(bays) close to the Gulf of Mexico.

We should be cautious when making decisions based on the
category number of the hurricane while it is still moving over
the Gulf of Mexico towards the region. Hurricanes can change
from a category 1 to a 2, 3, 4 or 5 in a short span of time. Once
it is announced on TV or the radio that the hurricane is a category
X do not assume it will make landfall at that category it may

well be larger or smaller.
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CHAPTER 5

HURRICANE IMPACT RETURN PERIODS
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HURRICANE IMPACT RETURN PERIQDS

The Apalachee region has experienced 22 huricanes in the
last 100 vyears. The hurricane frequency in our region is one
every 4.5 years. If the tropical storms and unknown categories
of storms (1871-1885) are added to the total, the frequency goes

up to one tropical storm or hurricane every 2.3 years.

Category 1 hurricane is the smallest and category 5 the
largest using the Saffir Simpson scale to classify hurricane
intensity. Most of the hurricanes entering the region were category
1, 2, or 3. There was one recorded category 4 and no category

5 hurricanes. The calculation is:

Hurricane Category 1 2 3 4 5
Hurricane Occurrences 9 8 4 1 0
Apalachee Region = 100 years 100 miles = 4.5 years

22 Hurricanes 100 miles

In order to work at an estimation of potential frequency

of category 5 hurricanes a separate methodology was used.

Region
Category Probability
1 11
2 or less 5.9
3 or less 4.7
4 or less 4.5
5 0
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The chance of occurrence of sustaining wind and water
damage is a general figure. There may b2 2 or 3 hurricanes in
one year entering the Apalachee region followed by a 1l0-year 1lull.
As a planning figure, we can anticipate a hurricane once every
4.5 years based on historical information for hurricanes entering

the region.
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STRUCTURES AND LOSS ZONES



STRUCTURES AND LOSS ZONES

The purpose of this study is to estimate losses to hurricane
winds and water damage. Hurricane windspeeds gradually decrease
as the storm moves over land. The strongest winds are usually
recorded at the coastline. Water damage is usually most severe
at the shoreline where waves can hit structures. There are ten
categories of structures for which wind and water 1losses are
provided. The wind and water 1loss have been added together for

a total loss figure.

Structures

The ten categories of structures used in the study are:
e single family residential

e multi-family residential

e mobile homes

e commercial structures

e industrial structures

e utility structures

e agricultural structures

e transportation structures

® health care structures

® governmental structures

Loss Zones

Each county has loss zones outlined on maps (See Loss Zone
Maps 2-10). 1Loss zones are identified as large areas in each county

that have common geographic similiarities and may experience the
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same type of hurricane losses. For example, a barrier island is
one loss zone, a section of the mainland coastline exposed tc the
ocean another, large low elevation and swamp areas another. Some
interior counties have two loss zones and some coastal counties
have as many as eleven loss zones. The reason loss zones are used
is to provide <counties with estimated 1losses for specific
regions---St. George 1Island, Cape San Blas, Alligator Point---for
one of the five category of hurricanes and selected lancfall

locations.

The county tax role figures are reported to the State by
section from the section/township/range system of land measurement.
A section is one square mile. Each section fits into one of the
designated loss zones. The county tax role identifies type and
number of structures in each section. From this information we

can total the structure types and values for each loss zone.

Within each loss zone the total loss to wind and wvater
is multiplied with the value of the ten structure types. The
resulting figures provide an estimate for each storm, how much
the potential dollar loss will be, and how many structures may

be damaged. County figures are listed in Appendix 2.

The nine counties of the Apalachee Region are separated
into township, range and sections for land measurement purposes.
Each section is one square mile and is found on the USGS Maps
(1":24,000') and the Florida DOT, General Highway Maps. The DOT
maps have been reduced in size and included in this chapter. All
the information on structures and 1losses to hurricane wind and
water flooding are separated by section, township and range. In
order to summarize, only the 1loss zone information is presented

in this document. An additional county by county document is
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included for county and Division of Emergency Management use. This
document shows losses by section (Jackson County has 939 sections).
The section by section county information had to be separated from
the main document because it was not possible to bind it under

one cover.

In order to assist Emergency Managers, county planners
and other county officials, the study shows how many acres are
in each loss 2zone as well as how many sections. Where sections
are irregular or only portions of sections occur along borders,
the study estimated total sections from these partial sections.
A section, one square mile, has 640 acres. Large lakes and bays
were excluded from the measurement process because they do not

normally contain structures.

Each of the counties has acreage and number of sections
listed in the summary, presenting a regional overview. Should
detailed data be required it is recommended that the USGS 1:24,000
maps be used as a reference source for pinpointing structure density

and structure type.
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SECTIONS/ACRES

Jefferson County

e Loss Zone 1 - Southern 1/3 of county
180 Sections = 115,200 Acres

® Loss Zone 2 - Northern 2/3 of county
413 Sections = 264,320 Acres

Total Sections = 593/Total Acres = 379,520

Liberty County

® Loss Zone 1 - Apalachicola River
77 Sections = 49,280 Acres

e Loss Zone 2
530 Sections

339,200 acres

® Loss Zone 3

140 Sections 89,600 Acres

]

® Loss Zone 4
78 Sections = 49,920 Acres

Total Sections = 825/Total Acres = 528,000

Calhoun County

® Loss Zone 1
25 Sections = 16,000 acres

e Loss Zone 2
298 Sections - 190,720 Acres

® Loss Zone 3
128 Sections = 81,920 Acres

® Loss Zone 4
97 Sections = 62,080 Acres

Total Sections = 548/Total Acres = 350,720



Franklin County

Loss Zone 1
25 Sections = 16,000 Acres

Loss Zone 2
4 Sections = 2,560 Acres

Loss Zone 3
34 Sections

21,760 Acres

Loss Zone 4
8l Sections

51,840 Acres

Loss Zone 5
9 Sections = 5,760 Acres

Loss Zone ©
1l Sections 7,040 Acres

Loss Zone 7
3 Sections = 192 Acres

Loss Zone 8
6 Sections = 3,840 Acres

Loss Zone 9
17 Sections = 10,880 Acres

Loss Zone 10
188 Sections = 120,320 Acres

Loss Zone 11 :
162 Sections = 103,680 Acres

Total Sections = 540/Total Acres = 345,600

Gadsden County

Loss Zone 1
336 Sections = 215,040 Acres

Loss Zone 2
189 Section = 120,960 Acres

Total Section = 525/Total Acres = 336,000
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Gulf County

® Loss Zone 1
5 Sections = 3,200 Acres

e Loss Zone 2
25 Sections

16,000 Acres

e Loss Zone 3
24 Sections = 15,360 Acres

® Loss Zone 4
63 Sections

40,320 Acres

® Loss Zone 5
92 Sections = 58,880 Acres

® Loss Zone 6
101 Sections

i

64,640 Acres

® Loss Zone 7

199 Sections 127,360 Acres

Total Sections = 509/Total Acres = 325,760

Jackson County

® Loss Zone 1
38 Sections

236,800 Acres

® Loss Zone 2
45 Sections = 28,800 Acres

® Loss Zone 3
562 Sections = 359,680 Acres

® Loss Zone 4
294 Sections

188,160 Acres

Total Sections 939/Total Acres 600,960
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Wakulla County

e Loss Zone 1
57 Sections = 36,480 Acres

e Loss Zone 2
60 Sections = 38,400 Acres

e Loss Zone 3
43 Sections = 27,520 Acres

® Loss Zone 4
217 Sections

138,880 Acres

e Loss Zone 5
272 Sections

I

174,080

Total Sections = 649/Total Acres = 415,360

Leon County

® Loss Zone 1
20 Sections = 12,800 Acres

® Loss Zone 2
131 Sections = 83,840 Acres

e Loss Zone 3
94 Sections = 60,160 Acres

® Loss Zone 4
450 Sections - 288,000 Acres

Total Section = 695/Total Acres = 444,800
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County

Calhoun
Gadsden
Gulf
Franklin
Jackson
Jefferson
Leon
Liberty

Wakulla

SUMMARY

Sections

548
525
509
540
939
593
695
825
649

Apalachee Region

Total Sections = 5,823
Total Acres = 3,726,720

Excludes large lakes and bays.
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CHAPTER 7

HURRICANE SURGE & WIND FACTORS



HURRICANE SURGE & WIND FACTORS

The computer model, SPLASH II, written by the National
Weather Service (NWS), indicates water surge on the outermost
shoreline and winds over the ocean and inland water bodies. These
figures are the most accurate estimations available until the
follow-on computer program becomes available during July-August
1987. The new program is called SLOSH (Sea, Lake and Overland

Surge From Hurricanes)

Water and Waves

The SPLASH II model being used for the project gives water
surge heights for the first land the surge contacts. For our
region this might be St. George Island, Cape San Blas, Dog Island
or the mainland itself at St. Teresa, Alligator Point, or Jefferson
County. The model cannot provide water increases for the bays
behind the barrier islands. In order to compensate for this lack
of water height increasé in the bays, the project team reviewed
other bays covered by SLOSH and previous hurricane results. A
pattern was established to estimate the water increase on the
protected shoreline. These water increase figures allow the project
team to estimate water loss to structures along the shoreline
and a short distance inland. The flooding distance inland varies
with elevation increase. Without this system of estimating water
loss many municipalities along the coast would show no loss to
flooding. As a general rule the team used two-thirds of the

estimated surge height from SPLASH II to calculate the interior
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water increase. This technique, although crude, provides the
counties with realistic loss estimates to the water increase during

hurricanes.

The SPLASH II surge figures do not include wave build-up.
In order to figure wave height along the exposed outer beaches
the surge height is multiplied by 1.55 factor. For example, if
the surge is 10 feet the wave height on the surge is 5.5 feet.
The two figures added indicate the height of the surge plus waves

(10" + 5.5' = 15.5') above mean sea level.

The force of the surge and waves striking buildings alorng
the shoreline is devastating. This pounding can last for many
hours depending on the forward speed of the hurricane. The waves
are not breaking where they normally do bhut are crashing further
inland. These elevated water levels can last as long as six to

eight hours.

Along the interior bays and lakes the hurricane force
winds "packs" the water up along the shcreline in the direction
that it is blowing. This packing is determined by the direction

of the storm approach, category and forward speed.

Rainfall 1is not calculated into the SPLASH II model.
Rainfall amounts vary considerably between hurricanes and is not
related to the size (category) of the hurricane. It is safe fo
assume heavy rainfall amounts will begin 6-12 hours prior to the
hurricane eye overhead. Flooding of low lying areas occurs well
in advance of storm arrival. Strong winds often preclude drainage
of rainfall into bays and ocean because of the "packing" effect
to the forward and right side of the hurricane. On the left side
the winds blow water out to sea or against the backside of tnhe

barrier islands.
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Winds

The first indication of weather change experienced by
most residents 1is an increase in wind speed. Gradually the winds
become gusty and may increase to gale force 10-12 hours prior
to hurricane arrival. The bigger the storm the sooner hurricane
strength winds occur. Winds may reach hurricane speed (74+ mph)
six hours prior to landfall of the leading edge of the eye. The
strong gusty winds plus the heavy thunderstorm activity can cause
significant evacuation problems for those who delay leaving from
the coastal or low lying areas. The strong winds blow down trees,
limbs, and signs, and as they get stronger, the suspended traffic

signals may come down on street intersections.

The SPLASH II windspeeds are ten-minute sustained winds
which is an average over a ten-minute period. We need to know
what the maximum gusts will be. The maximum gusts do most of
the damage even if it only blows for 5 seconds. Using the
ten-minute sustained winds we multiply by 1.3 factor to get a
one-minute sustained wind and then by 1.43 for open water peak
gusts, 1.22 for developed coastal areas and 1l.11 for woodlands
and rolling terrain. These three numerical factors are used to
show the effects of surface friction to the air mass moving over
it. In this region, open water offers very little friction, wooded,

rolling terrain the most friction.

Movement of the hurricane over land and away from the
warm tropical water sustaining the energy causes it to gradually
dissipate. The pressure gradient becomes less pronounced and
the pressure "fills" (the hurricane central pressure increase).
As the hurricane continues to move inland it eventually weakens

and 1is down-graded to a tropical storm when the winds decrease
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to less than 74 mph. The bleed-off factor caused by over land

movement is called Malkin's Factor and is shown in the following

example:
Hurricane Location Peak Gust Peak Gust
Miles Inland Reduction (%) Windpseed Bleed off

(Example)

Coastline 100 150 mph

5 .98 147 mph

10 .96 144 mph

15 .94 141 mph

20 .92 138 mph

25 .90 135 mph

30 .88 132 mph

35 .87 130 mph

40 .86 129 mph

45 .85 127 mph

50 .84 126 mph

With 150 mph peak gusts at the coastline, the wind speed
would decrease to 126 mph when the hurricane has traveled 50 miles

inland and continue to decrease if it remains over land.

The counter-clockwise wind circulation around the eye
of the hurricane is always present in the northern hemisphere.
What is difficult to visualize is what direction the winds will
be blowing from as the hurricane moves towards you. In order
to be able to predict wind direction we need to know whether the
storm will pass to the left or right of our location. The worst
sector of the hurricane is usually the right forward portion.
Directions are determined as if you are sitting in the eye facing
the direction the storm is moving. Normally there is 180° reversal

of wind direction as the storm progresses over a fixed location.

The strongest winds occur between 15 and 25 mile radius

from the center of the eye. The eye wicth varies, but an 8-15
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"CEEE

TABLE 27

WINDSPEED PERCENTAGE OF LOSS

TO STRUCTURES

- Single Family Residential PU - Public Utility

- Multi-Family Residential AG - Agricultural Structures

- Mobile Homes PT -~ Public Transport Structures
- Commercial HC - Health Care

- Industrial GI - Government and Institutional

Type of Structure

Windspeed (mph)

Maximum Peak Gust SR MR MH C I PU AG PFT HC GI
40 1% .5%  .13% .43 S
50 1.4 .7 .22 .6 ?
60 1.7 .9 .38 .8 >
70 2.3 1.4 .74 1.3 —>
80 2.9 1.8 1.1 1.7 —
90 3.4 2.1 1.8 2.0 i
100 3.9 2.4 3.0 2.3 4
110 4.7 3.0 5.0 2.9 ->
120 5.5 3.5 8.5 3.4 —
130 7.4 4.8 14.0 4.7 4
140 9.3 6.0 24. 5.9 Y
150 12.7 8.5 39.9 8.4 —>
160 16. 11. 67.3 10.9 >
170 21.8 15.6 100 15.6 Yy
180 27.5 20.1 100 20.2 -
190 34.2  26.3 100 26.8 -
200 42.1  33.8 100 34.1 Yy

Example: At 140 mph maximum peak gust, single family residential
structures (SR) are estimated to lose 9.3% of the value
of the structure; multi-family residential (MR) 6.0%;
mobile homes 24%; commercial, industrial, public utility,
agricultural, public transport, health care (HC) and

governmental/institutional

value.
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mile width occurs in most hurricanes. In the vicinity of the
eye there are extreme updrafts and downdrafts. The eye has dry,
cold air from high altitudes moving dowa while the wall cloud
has warm, moist air spiraling upward. Around the wall cloud,
stretching for 40 to 60 miles outward, are massive thunderstorms.
Surrounding this mass of weather especially in the right forward
quadrant are bands of heavy rain and severe weather. At higher
altitudes there usually appears a broad band of clouds stretching
several hundred miles in all directions. The eye and this broad
band of upper level clouds is what is usually seen on satellite

pictures on television.

Water Losses

There are two types of flooding loss to structures:

(1) Velocity surge - this is the elevated
water level with waves on top along
beaches and open bays that are striking
structures; and

(2) Static water increase - this 1is the
gradual increase of water usually
associated with inland flooding that
slowly flows into structures.

The velocity surge is hitting structures with great force which
is due to the forward speed of the water and the weight of the
water. The destructive power of the velocity surge is the major
problem for structures on or near the beach or on shorelines of

large bays.
The major insurance companies and FEMA have developed

graphs showing losses to structures due to storm surge flooding.

Types of structures are separated into six primary categories:
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(1) Single unit home
(2) Multi-unit homes
(3) Mobile homes

(4) Commercial structures
(5) Industrial structures

(6) Public facility structures

The graphs

from FEMA and the

insurance

companies give

percent damage for the height of the water above floor level. The

following tables

for the six broad categories of structures.

The insurance
after each hurricane
damage to structures
an estimation on the

future hurricanes.

A five-foot flood level

the six categories of structures:

show the percent loss of the structure value

company and FEMA charts have been updated

from

from many hurricanes

insurance

claim forms

and floods

filed. Water

provides

potential value loss to structures during

Type Structure

1) Single Unit
2) Multi-Unit

3) Mobile Home

shows the

following 1losses to

Percent Damage

4) Commercial Structures

5) Industrial Structures

6) Public Facilities

People 1living in 1low areas,

the shorelines in

single

homes should go to a designated shelter.

Adding the

wind loss

percentage

near rivers

to

55
25
82
27

7
10

and on or near

family multi-unit buildings or mobile

the estimated water

losses presented here provides a total loss figure.
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DIAGRAM 1

STORM SURGE FLOODING DEPTH / PERCENT
DAMAGE, SINGLE UNIT
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DIAGRAM 2

STORM SURGE FLOODING DEPTH /
PERCENT DAMAGE, MULTI-UNIT
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DIAGRAM 3

STORM SURGE FLOODING DEPTH /
PERCENT DAMAGE, MOBILE HOME
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DIAGRAM 4

STORM SURGE FLOODING DEPTH /
PERCENT DAMAGE, COMMERCIAL
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DIAGRAM 5

STORM SURGE FLOODING DEPTH /
PERCENT DAMAGE, INDUSTRIAL
STRUCTURES
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DIAGRAM 6

STORM SURGE FLOODING DEPTH /
PERCENT DAMAGE, PUBLIC
FACILITIES STRUCTURES

100 —+

90
so |
70 |
60 1
s0 |
a0 |
30 +

20 +

jo L

+—

8 10 11 12 13 14

aiaiiin

- 1
N Sy

O

5 6

FLOODING LEVEL ABOVE FLOOR LEVEL (FT)

SOURCE: FRIEDMAN 1974

68



CHAPTER 8
SERVICES




SERVICES :

After a hurricane has passed through an area, county and
local governments are confronted with public services <that are
not functioning, such as drinking water, sewage treatment, electric
power, communication systems and transportation networks. Hospitals
and nursing homes are forced into crisis management conditions
because of utility disruptions and the inability of the staff
to travél to and from work. The normal operations of most
hospitals, nursing homes and public services must be provided

on a 24-hour basis which requires shift work.

The first step in determining how vulnerable the region
is to service disruption or destruction is to locate each of
the facilities and to analyze how many customers depend on the
facility for service. The hospitals and nursing homes should
show how many patients each can house if fully occupied. The
next step is to determine where the facilities are located to
assist in assessing vulnerability to hurricane damage or service
disruption. The planning for future construction of essential
public facilities must consider the potential disruption of service
or destruction to hurricane surge and wind damage and locate in

safer areas.

Listings of public facilities are included which have

been separated by county. These 1listings cover key electric
facilities, wastewater and sewage facilities, potable water
treatment facilities, hospitals and nursing homes. County maps

show locations for these facilities. Number o¢f customers and

estimated value of the facility are provided where available.
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Dollar values provided by 1local and county governments usually
are original cost of <construction. Present day replacement
estimates are very difficult for local. governments to determine.
Where insurance coverage figures are used it must be determined
whether the coverage is adequate to actually replace or repair
the facility if it is destroyed more than 50%. This 50% figure
igs often used by insurance companies zs a "total loss" or "total
write~-off", for the structure. Caut:on must be used as many
insurance interpretations exist as to what is considered a total

loss to a structure.

Figures provided by SPLASH II computer generated wind
and water figures provide the estimated impact to each structure
or facility. Previous hurricanes have provided figures for actual
losses to public facilities. A public facility experiencing a
2' surge above floor level and 75 mile per hour winds is estimated
to receive 8% structural damage. This damage is estimated to
result in one day of service disruption of the facility. Increasing
the water surge to 9' and the wind velocity to 140 mph the loss
in value to the structure is 20% and the out of operation time

increases to 15 - 20 days.

Unfortunately the repair of public facilities often involves
several systems in the building. Rebuilding of walls, windows
and roof usually cannot be completed until electrical power and
water systems have been repaired. Lack of telephones and blocked
streets add to the time required for repairs and return to normal

operations.
The following tables list the public facilities separated

into public service functions: electric, waste water, sewage,

potable water, hospitals, and nursing homes. (Tables 28-32).

70
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TABLE 28:

ELECTRIC FACILITIES SERVING THE APALACHEE REGION

NAME OF THE COMPANY HH LOCATION OF THE {OUNTIES SERVED NUMBER OF VALUE(2) LOSS
" FACILITY IN THIS REGION CUSTOMERS (dollars) IONE
FLORIDA POWER CORP. "
Substations: g
Apalachicola 11795, R8W,SEC. 1 Franklin {Note 1} 1184386 3
frran 11735,R2W,5EC. 27 Wakulla 485705 3
Beacon Hill 11T6H,R1W,5EC. 30 Gulf 448740 7
Bradfordville West {1 T2N,R1E,SEC. 8 Leon 738951 4
Carrabelle 11T75,R44,SEC. 17 Franklin 1308779 10
Carrabelle Beatch 11775,R5W, 5EC. 24 Franklin 241085 10
Crawfordville 11T35,R2W,56C. 35 Wakulla 5434974 4
Drifton i1T1N,RSE,BEC.8 Jefferson 3344223 2
East Point 117189, R6W,SEC. 20 Franklin 518896 4
Havana {1 T3N, R2W,5EC. 32 Gadsden 971735 2
Hosford 11T15,R4W,SEC. 13 Libertly 79050 3
Jackson Bluff 11T15,R14,5EC. 16 Leon 1174861 3
Mobile #3 11TIN,RAE,SEC.5 Jefferson 510910 4
Monticello { 1 TN, RSE, 8EC. 20 Jefferson 1692631 2
Ochlockonee {1765,R2W,SEC. 24 Franklin 437543 9
Port St. Joe 1iT85,R108,5EC. 6 Gulf 8246540 3
Port St. Joe Industrial +1775,R11W,5EC. 35 Gulf 814974 Kt
Quincy {1 T2N,R3W,5EC.7 Gadsden 3210471 1
River Junclion {1 T4N,Ré&W, SEC, 33 Gadsden 1213902 z
St. Marks 11135,R4E, SEC. 35 Hakulla 1409874 3
Seminole Asphalt 11T45,R1E,5€EC.3 Wakulla 15573 4
Sopchoppy 11755,R3W,5C. 1 Wakulla 25739 5
Tallahassee 11T15,R1W,5EC.7 Leon 2372505 §
i
FLORIDA PUBLIC UTILITIES CO. Y Calhoun, Jacksonm,
i Liberty
Altha Substation 11715, RBW, 5EC. 3 120000 3
Blountstown Substation 11TIN,R9W,SEC. 3 150000 1
W
GULF POWER CO. " Jackson N.A.
Substations: HH
Alford HiT3N,R11W,5EC. 4 255256 3
Chipela 11 TAN,R10W, SEC.2 7337861 3
Cypress ViTAN,R8W,SEC.8 223840 3
Gracaville 1 1T6N,R13W,5EC. 3 786537 )
Grandridge 11 T4N, R7W, SEC. 20 506148 3
Marianna {1T4N,R10W, SEC. 6 1417824 3
Scholz {iT3N,R7W,BEC. 12 93261703 3
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TABLE 28:

ELECTRIC FACILITIES SERVING THE APALACHEE REGION

NAME OF THE COMPANY

LOCATION OF THE

COUNTIES SERVED NUMBER OF  VALUE  LOSS
IN THIS REGION  CUSTOMERS (MILLION $) ZONE

CITY OF BLOUNTSTOWN

CITY OF CHATAHDOCHEE

HAVANA POWER AND LIGHT

non generating substalion

after improvemenls {expecled dale
for complelion: November, 86}

QUINCY MUNICIPAL ELECTRIC
nan generating substation

CITY OF TALLAHASSEE

Arvah B, Hopkins Generaling Plant

Sam 0. Purdom Generaling Plant

Substations:

City Hall

Tallahassee Police Dpt.

Peak Shaving Gas Plant

Substation 4

i FACILITY

iNE int. of River Rd.
i and Midway Ave,
iBlountstown, F1

140 East 14lh Ave.
Havana, Fl

{NW SR, 268 and Burmah Dr
uincy, Fl

[~

—
o
&,
—t
o
=g
@
U
w
o
m
-
—

300 S. Adams St.
Tallahassee, Fl
Tallahassee, Fl

3401 N. Meridian Rd.
Tallahasses, Fl

-

00 £, Van Buren St
allahassee, Fl

-

Calhoun 1273 52500

Gadsden 1293 N.A.
Gadsden 1168

49500

250000

Gaisden 4180 672921
|.eon 645670

144417058

75499490

NIA!

N.A.

N.A.

3428250

1

i
]
1226-34 £, 7th Ave.
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TABLE 28:

ELECTRIC FACILITIES SERVING THE APALACHEE REGION

NAME OF THE COMPANY

LOCATION OF THE
FACILITY

COUNTIES SERVED  NUMBER OF
IN THIS REGION

VALUE

Loss

CUSTOMERS (MILLION $) ZONE

CITY OF TALLAHASSEE, cont.

Substation 2

Substation 3

Substation 4

Substalion 5

Substation &

Substation 7

Substation &

Substalion 9

Substation 10

Substation 13

GULF COAST ELECTRIC COOP., INC.

(larksville Substation

Wewahilchka Substation

TALGUIN ELECTRIC COOP., INC.

Bradfordville Substation

1100 Birmingham St
Tallahassee, Fl

111000 Lipona Rd
iiTallahassee, Fl
Miccosukee and Riggins Rds.
Tallahassee, F1

i
i1Capital Circle Rd.
i1Tallahassee,FL

1
11400 Canal 5t
iiTallahassee, Fl
I-10 and SR 319
Tallahassee, F1

Henderson Rd W of Grady Rd
allahassee,, Fl

—t

200 yds E US 27
near Days Inn, Tall. Fl

Mission Rd and 1-10
Tallahassee, Fl

==

oodward Ave and Call St
allahassee, F1

—f

Jtn. Hways. 71 and 73
(larksville, F1

W River Rd,1/4 mile Hwy 22
Wewahitchka, Fl

T2N,R1E,SEC. 13

Gulf, Calhoun, 7000
Jackson
Leon 970

3207750
2524200
3006100

980650
2620800
2737350
2201850
2339400
1684300

1120350

148913

()
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TABLE 28: ELECTRIC FACILITIES SERVING THE A’ALACHEE REGION

NAME OF THE COMPANY

LOCATION OF THE

COUNTLES SERVED

NUMBER OF

VALUE

L058

" FACILITY IN THIS REGION  CUSTOMERS (MILLION $) ZONE

TALQUIN ELECTRIC, cont. HH

Bristol Substation 11T18,R7W,SEC.5 Liberly 1046 240299
{ICR 3794

Buck Lake Substation i1 TIN,R2E,BEC.27 Leon 2388 637045

Centerville Substalion 11T2N,R1E,SEC.25 Leon 835 98306
iioff Centerville Rd.

Greenshoro Substation 1+ T2N,RSW, SEC. 18 Gadsden 995 261856

Gretna Substation { ' TON,R4W,5EC.5 Gadsden 2194 167849
1158 270 and 654

Harbinwood Substation 1+ TN, R1W,SEC. 4 Leon 1198 203900
tioff SR 43

Havana Substation 11 T2N,R2W, SEC. 11 Gadsden 1648 590948
rioff SR 63

Hilliardviile Subsiation 1172S,R1W,5EC. 31 Wakulla 2326 563935 4
18R 269 and SR 267

Hinson Substation {iT3N,R2W,S8EC. 22 Gsdsden 1004 136628 Z
{15 43 and SR 150A

Hosford Substalion 1715,R6M, 5EC. 13 Liberty 767 124453 3
+15R 65 and SR 20

Killearn Substation 1 1T2N,R1E,SEC. 10 Leon 132 1054 144 4
h )

Lake Bradford Substation 1iT15,R1W,SEC.6 Leon 6108 121444 4
iioff R 20

Lake Jackson Substalion 1 1T2N,R2M,5EC. 36 Leon 1844 488444 4
{ioff SR 63

_ Miccosukee Substation 11T2N,R2E,SEC.29 Leon 765 155088 4

tioff SR 59

Dak City Substalion {1 T4N,R4E, SEC, 20 Leon 1059 82720 4
tioff SR 243

EE b EE AR wma Em B BN BN .
" v o i

74

N O o e

- Oas e



-

TABLE 28: ELECTRIC FACILITIES SERVING THE APALACHEE REGION

NANE OF THE COMPANY HH LOCATION OF THE COUNTIES SERVED NUMBER OF  VALUE LSS
i FACILITY IN THIS REGION  CUSTOMERS {dollars) ZONE
TALGUIN ELECTRIC, cont. th
Gak Grove Substation LT3N, R3M,5EC. 16 Gadsden 673 213432 2
Pt. Milligan Substation {1T3N,R3W,5EC. 34 Gadsden 994 71326 2
1ioff SR 141
Shadeville Substation tiHartsville Survey, Sec. 36 Hakulla 1306 101409 4
i 1off SR 365
Welumpka Substalion 1iSec. 41, Little River Srvy. Gadsden 1169 501197
{15R 65B and SR 267
TRI-COUNTY ELECTRIC COOP., INC i Jefferson
Monticello Substation 111320 £ Rocky Branch Road 1096 2000C0 2
iiMonticells, FL
WEST FLORIDA ELECTRIC COOP., INC. IiN.A, Calhoun, Jackson N.A N.A.
TOTALS H 387107352
ii#after improvemenls to Havana Substation 387357352

1. Florida Power customers by counly:

Franklin - 6237 ‘ Leon - 0
Gadsden - 5 Liberly - 2 (industrial)
Gulf - 3646 Wakulla - 3586

Jefferson - 3104

2. Replacement values provided by the companies.
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WASTEWATER & SEWAGE TREATMENT FACILITIES
IN THE APALACHEE REGION



TABLE 29: WASTEWATER AND SEWAGE TREATMENT FACILITIES IN THE APALACHEE REGION

FACILITY NAME AND ADDRESS i1 POPULATION  DESIGN EST. VALUE LOSS TYPE OF TREATMENT
i1 SERVED CAPACITY (1979 MILLION IONE
" {MGD) DOLLARS)(1)

CALHOUN COUNTY i

Blountstown, Cily of, STP " 2400 0.4 1.66 3 exlended aeration with

Iola Avenue " discharqge to surface walers
Blountstown, F1 o
FRANKLIN COUNTY "

Alligator Poin KOA STP ' 150 0.013 0.15 9 extended aeralion 1o

SR. 370 off US 98 v percolation ponds

Panacea, Fl i

Apalachicela, City of i 2800 0.4 1,52 3 High rate trickling filter,
9th Street N.W, of Ave, M o discharge to Scipio Cr. to
Apalachicola, Fl " fipalachicola River
Buchaneer Inn o 130 0.013 0.13 1 extended aeralion to

2nd Sireel West, ocean side i drainfields

St. George Island H

Carrabelle, City of i 700 0.1 N.A. & primary STP, effluent

5th Street HH discharge to 5. George
Carrabelle, Fl " Sound

Eastpoint Waler and Sewer District HH 150 0.15 0.61 5 contact stabilization , lo
SR &3 i holding pond, lo 17.9 A
Eastpoint, F1 o spray sile

Lanark Village i 850 0.1 0.60 & extended aeralion

Oak and Caldwell Streets i

Lanark Village, Fl H

St. George Island Restaurant v N, 0.00214 N.A. 1 septic tank,grease lrap,dosing
Pine Ave. and Franklin Blvd. i lank, subsurface sandfilter,
St. George Island, Fl Y drainfield

300 Ocean Mile: St. George HH 183 0.013 0.16 1 exlended aeration with gravity
SR 300 H filler lo dual absorplion beds
Si. George Island, Fl "

Villas of Sl. George 150 0.015 0.13 1 extended aeration to

N. 3rd Street West
St. George Island, F1

drainfields
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TABLE 29: WASTEWATER AND SEWAGE TREATMENT FACILITIES IN THE APALACHEE REGION

FACILITY NAME AND ADDRESS POPULATION  DESIGN EST. VALUE LDSS TYPE OF TREATMENT
SERVED CAPACITY (1979 MILLION IONE
{MGD} DOLLARS)
GADSDEN COUNTY
Big Bend Jai-Alai Fronton STP 3550 0.024 0.09 2 exiended aeralion, drainfield

SR. 270 and 1-10
Greensboro, F1

with seplic tanks,
5000 gal surge tank

Chattahoochee, City of STP
211 Palm Street
Chatiahoochee, Fl

3000 0.5 1.00 2 contact stabilization
discharge to mosquilo creek
Rpalachicela River

Flerida State Hospital
Highway 90
Chattahoochee, Fl

6050 1.3 3.60 2 activaled sludge witlh
discharge to Mosquito Cresk
to Apalachicela River

Gadsen Co. I-10 Rest Area Facilily
Interstate 10
Chatlahoochee, Fl

2800 0.028 0.24 2 extended aeration to
spray irrigation

Greensboro Elementary School ] 0.0053 0.08 1 extended aeralion
(R 270 ! affluent Lo percolation
Greensboro, Fl i ponds
Gretna, Town of STP H N.A. 0.125 0.72 2 extended aeration to overland
172 mile NE of Gretna : flow, to ditch, to Telogia
Gretpa, Fl 1 Creek
Havana, Town of STP i 3000 0.3 1,23 2 high rate trickling filter
East 15th Ave H effluent to Lewis Cr, to
Havana, Fl : Dchockonee Rv ,to L. Talgquin
McLendon Park d 44 0.012 0.13 1 extended aeration to
US 90 East ‘ drainfield
Quinty, Fl H
Quincy, City of STP i 15000 1.5 2,38 1 contact stabilization to
300 NGF and A Dr. 4 Quincy Cr., to little River,
Quincy, Fl H to Lake Talquin
51, Johns Elemenlary School P 600 0.006 0.08 2 exlended aeralion
T3N,R4W,5EC. 14 i
SR 267 :

!
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TABLE 29: WASTEWATER AND SEWAGE TREATMENT FACILITIES IN THE APALACHEE REGION

FACILITY NAME AND ADDRESS POPULATION  DESIGN EST. VALUE LOSS

SERVED CAPACITY (1979 MILLION IONE

TYPE OF TREATMENT

us 90
Marianna, F1

tertiary filters to
dual percolation ponds

{MGD) DOLLARS)

QULF COUNTY t
Barrier Dunes it 588 0.05 0.31 2 exlended aeration,effluent
Highway 30-East i disposal o three
Cape San Blas, Fl i percolation ponds
Gulf Aire Subdivision STP 700 0.04 0.27 7 contact stabilization,
Us 98, East of Beacen Hill H poiishing pond,
Beacon Hill, Fl i percolation pond
Wewahitchka, City of STP o 2000 0.2 0.51 6 contact stabilizalion
River Road, East of SR 71 i
Wewahitchka, Fl o

i
Port St. Joe, City of i 4200 34.75 8.00 (2)3 Primary clarification,
T85,R14W,5€EC. 2 i digestion
Port St. Joe, Fl N
JACKSON COUNTY H
Arrowhead International Campground i NA, 0.02 0.085 3 contact stabilization
Highway 90, 2 miles Easi of Marianna i
Marianna, Fl i
Arthur Dozier School i 860 0.1 0.63 3 extended aeration, sand
South Street SR 274 i filters, discharge to small
Marianna, Fl H stream

1¢
Blue Springs Baptist Assembly i N.A, 0.04 0.27 3 extended aeration,

[}

Cotisndale, Cily of 5TP 600 0.06 0.39 3 trickling filter,
Magnolia and Front Streets polishing pond,
Cottondale, Fl caney pond

Graceville, City of 0.3 1.79 4 trickling fillers, to
bth Ave. surface water discharge
Graceville, Fl

" Holiday Inn of Marianna 0.015 0.16 3 extended aeration,

Highway 90 East
Marianna, Fl

discharge to DOT sewer,
to Chipola River
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TABLE 29: WASTEWATER AND SEWAGE TREATMENT FACILITIES IN THE APALACHEE REGION

FRCILITY NAME AND ADDRESS

EST. VALUE L0535 TYPE OF TREATMENT
{1979 MILLION I0NE

1-10 and SR 59
Lloyd, F1

percolation ponds

i DOLLARS)

Jackson Co. I-10 Rest Area H 0.15 3 extended aeration, to
I-10 Hest Cenlral Jackson Counly N subsurface drain field
Marianna, F1 H
Marianna, City of " 3,19 3 trickling filter
1001 East Franklin Street i
Marianna, Fl "
Marianna Comm. Correctional Center HH 0.10 3 extended aeralion ,
Highway 90 i effluent o spray field
Marianna, Fl HH
Best Western - Marianna Inn " 0.47 3 exlended aeration,
R 71 and I-10 th denitrification,
Marianna, Fl " percolation ponds
Pittman's Restaurant Seplic Tank H N.A. 4 seplic and dosing tanks,
County Road 162 H dandfilter,
Jacab, Fl " drainfield
Guiel Haven i 0.085 3 exlended aeralion,
US 90, East of Marianna " percglation ponds
Marianna, Fl i
Sneads, Town of STP " 1.10 3 contact stabilizalion ,
Land Read i holding ponds,
Sneads, Fl HH spray irrigation
Sunland Training Center i 1.53 3 trickling filter
SR 71 Graham AFB i
Marianna, Fl i
Union 76 Auto/Truck Stop HH 0.19 3 exlended aeration
I-10 and 58 74 i
Marianna, Fl o

JEFFERSON COUNTY i
Jefferson Nursing Center i 0.10 2 extended aeration, effluent
US Highway 19 North " 1o spray irrigalion field
Monliceilo, Fl i
Mid-Continent Truck Stop i 0.28 2 extended aeration,

2 k G o " a



TABLE 29: WASTEWATER AND SEWAGE TREATMENT FACILITIES IN THE APALACHEE REGION

1225 Easterwood Dr
Tallahassee, F1

drainfield

FACILITY NAME AND ADDRESS " DESIGN EST. VALUE LOSS TYPE OF TREATMENT
e CAPACITY (1979 MILLION IONE
Y {MGD} DOLLARS)
Monticeilo, Cily of, STP H 0.3 1.24 2 trickling filter, polishing
East of Dump Street tH pond, o Bird Creek,tec Simpson
Monticelle, F1 N Lake,to Aucilla River
Tallahassee East KOA HH 0.036 0.13 2 contact stabilizatien
(R 259 and I-10 H
Monticello, Fl HH
LEDN COUNTY "
Alired B. McClay Day School " 0.012 0.13 4 extended aeration,
3737 North Meridian Rd. H percolation ponds
Tallahassee, Fl HY
Deertree Hills Mobile Home Park M 0.015 0.45 4 exlended aeration
SR 20 HH
Tallahassee, Fl HH
Falls Chase " 0.167 0.45 4 extended aeration,
E. Weems Rd and Buck Lake Rd i tertiary filter,
East of Tallahassee, Fl " percolation ponds
i
Greenwood Mobile Homes Estates H 0.020 G.19 4 extended aeration,
3224 O1d 5t, Augustine Rd HH sand filter,
Tallahassee, Fl HH surface waters
Killearn Lakes HH 0.1 0.48 4 extended aeration or
Leon County N contact stabilization
Tallahassee, Fl HH
Lake Bradford Estates STP HH 0.036 0.25 4 contacl stabilization,
T15,R1W,SEC.9 i drainfields
Lake Bradford Rd STP HH 4.5 8.92 4 activated sludge, effluent
1800 Lake Bradford Rd i to T.P. Smith spray site
Tallahassee, Fl H
Lakewood Area STP HH 0.2 0.50 4 contact stabilization
T2N,R1W,SEC.31 i
¥
McMillan Armory STP " 0.010 0.12 4 extended aeralion,
i
H

20



TABLE 29: WASTEWATER AND SEWAGE TREATMENT FACILITIES IN THE APALACHEE REGION

POPULATION  DESIGN EST. VALUE LOSS TYPE OF TREATMENT
SERVED CAPACITY (1979 MILLION IONE
{MGD) DOLLARS)

FACILITY NAME AND ADDRESS

Meadaws STP 700 0.070 0.39 4 extended aeration,

T18,R2E,SEC.4 to percolalion ponds

Southern Bell Trailer Park 280 0.013 0.16 4 extended aeration

US 90 West and Capital Circle

Tallahassee, Fl

T.P. Smith STP 100000 17.5 MGD 30.08 4 activaled sludge or trickling

Springhill Rd and Capital Circle
Tallahassee, Fl

filter, to helding ponds,
lo irrigation fields

Tallahassee Municipal Airport STP 550 0.060 0.39 4 trickling filter
Capital Circle

Tallahassee, F1

Westhaven Mobile Home Park 189 0.020 0.19 4 extended aeration,

TN, R1W,SEC. 31
SR 20 West

polishing pond,
discharge te Aenon Creek

150 0.015 0.15 4 extended aeration,
percolation ponds

Westview Mobile Home Park
TIN,RZW,5EC. 35

SR 20 West

Woodvilie Elementary School 300 0,005 0.069 2 extended aeration
Us 319
Woodville, F1

LIBERTY COUNTY

Liberty County Intermediale Health Care 120 0.012 0.13 3 exlended aeratlion
East Highway 20

Bristol, Fl

WAKULLA COUNTY

N.A. 0.0038 N.A. 1 grease trap, seplic tank
sand filter, chlorination

Angelo's Restaurant
US 98 at bridge
Panacea, F1

8 0.0085 0.11 2 exlended aeration,
to absorplien fields

" Bayside Villas
SR 372
Panacea, Fl

ay am ay A W
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TABLE 29: WASTEWATER AND SEWAGE TREATMENT FACILITIES IN THE APALACHEE REGLON

FACILITY NAME AND ADDRESS i1 POPULATION  DESIGN EST. VALUE LOSS TYPE OF TREATMENT
11 SERVED CAPACITY (1979 MILLION IONE
| {MGD) DOLLARS)
QOyster Bay Estates STP i 400 0.060 0.20 2 contact stabilizalion
Hartsfield Survey, SEC. 106 '
Shell Point, Fl :
Paradaise Village STP : 200 0.030 0.23 2 extended aeralion,

Shell Point, Fl to percelalion ponds

River Plantation Eslales
SR 343 adjacent o Wakulla River

Z3s ¢.023 0.23 4 extended aeration,
tertiary fillers,
percolalion ponds

Shell Point STP 240 0.024 0.21 2 extended aeralion

1/2 mile N of Shell Point

Wakulla County High School 900 0.018 0.17 4 extended aeralion

JCT US 319 and US 98

Wakulla Manor 150 0.024 0.20 4 extended aeration- with

US 319 and US 98
Crawfordville, Fl

surge tank, effluent to
percolation ponds

Wakulla Middle School 180 0.018 0.19 4 Extended aeralion{surge lank),
US 78, 2 miles SE of Crawfordville tertiary filler, dosing lanks,
{ravfordville, Fl drainfield

TOTALS

NOTES:
{1} Values estimated using numbers from: Construction Costs for Municipal Wastewaler Treatmen! Planis:i{973-1979,
EPA/430/9-80-003, April 1980,
(2} Facilily names provided by Florida DER,
Growndwater Management System, GMS 78.
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PUBLIC WATER IN THE APALACHEE REGION



TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

FACILITY NAE H LOCATION FOPULATION  SERVICE DESIGN STORAGE ~ ESTIMATED LOSS
g SERVED CONNECTIONS CAPACITY  CAPACITY  VALUE (1) IONE
! (per day) (qpd) (gallons)  (dellars)
CALHOUN COUNTY
Rirport Motel SR 20,1/10 »i Apal.River Bdy. 35 17 9000 500 3600 1

Blountstown, Fl

Altha, Town Of, Water System T2N,R9W,SEC. 12 718 205 720000 40000 213600 4
off SR 275
Blountstown Cily of, Water System # 2613 1272 300000
Elevated Tank SW Int. River and Mayhau 75000 206500 3
Pumping Station 1 NW Lambert Ave and SR &9 N 100000 79000
Pumping Station 2 510 West Oak Ave. 120000 70100
Burger Shake Restaurant State Road 20 29 1 120000 0 27600 3

Blountstown, Fl
Captain Tom's Seafood Rest. 88 20,1 mile East of 50 3 300000 40 69000 - 1
Blountstown, Fl
Carr School SR 73 off SR 20 250 4 120000 1500 29100 3
Clarksville, F1
Dep. Of Health And Rehab. Services SR 20 and 19th Street 59 1 300000 0 69000 3
Blountstown, Fl

Pine Island Subdivision T4N,R8W,5EC. 21 210 60 4000 1000 2400 2
SR 49
Sam B Atkins Park End of 19th Street 250 7 120000 8z 27600 3

Blountstown, F1

Trailer City WP 2 miles W of Blountstown 85 28 N.A, 750
KRN
FRANKLIN COUNTY
Alligator Point Water Resources Dist. T&5,R 1W,SEC. 30 1524 436 384480 200000 184400 8

on SR 370 off US 98

Annaweeke Foundation 175,R3M,5€C.5 ?0 9 4000 2100 200 &
off US 98

Apalachicola, City of, Water Systea 195, R8W, SEC. 1 3671 1049 1944000 700000 87100 3
off SR 384
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

Gulf Beach Dr. MWest
St. George Island

FACILITY NAME tH LOCATION POPULATION  SERVICE DESIGN STORAGE ~ ESTIMATED LOSS

i SERVED CONNECTIONS CAPACITY  CAPACITY VALVE  Z0NE
" (per day) (gpd) {gallens)  (dollars}

Bay North Water System 11 TS,R2W,SEC.28 90 30 144000 1500 4600 &
11 US HNY 98

Bayview Trailer Park 11 515 US 98 West 30 19 - 10000 1250 24200 3

Breakaway, Lodge, Inc. i1t 200 Waddell R4 34 7 2000 525 1900 3
i1 Apalachicola, Fl

Buccaneer Inn Water System i1 2nd Street West, ocean side 84 { 360000 440 83200 1
!} 51, George Island

Buckeye Cellulose Carp. i1 4 mile Nof US 98 LY 4 N.A, 525 10
it on SR 379

Carrabelle, Cily of, Water Systea i1 T75,R4W,SEC.20 1366 595 871200 197000 298900 6
i+ Carrabelle, F1

Carrabelle Wayside Park 11 T75,R4W,5EC. 30 50 3 22000 220 7900 &
1 Us 98

Eastpoint Water and Sewer District 11 T88,R&M,56C.31 1309 37 288000 35000 94240 5
i1 Eastpoint, Fl

F1 Gadsen State Historic Site i1 T&S,R7W,5€C, 32 20 2 288000 1100 67300 4
1SR &5

Gulfview M.H.P and Campground i1 US Highway 98 32 L7 43000 240 15300 5
i1 Eastpeint, Fl

Lanark Village Water and Sewer i1 T75,R3N,SEC.6 AND 7 1055 455 500000 100000 195000 &
i1 Lanark Village, Fl

Seabreeze Motel and Restaurant 11 US 98 East 100 1 1000 [ 330 5
i1 Eastpoint, Fl

Spartsman‘s Lodge and Motel i1 785,R7W,SEC. 36 30 [ 1000 780 130 5
i1 Eastpoint, Fl :

St. George Island State Park i1 Rattlesnake Cove 25 1 360000 0 82800 1
11 SR 300

St. George Utilities : 1732 495 350000 292000 316400 1
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TABLE 30¢ PUBLIC WATER FACILITIES IN THE APALACHEE REGION

FACILITY NAME LOCATION POPULATION  SERVICE DESIGN STURAGE  ESTIMATED L0SS
SERVED  CONNECTIONS  CAPACITY  CAPACITY VALUE  IONE
(per day} (gpd) (gallons)  (dollars)
GADSEN COUNTY
Beaver Lake Campground NE corner of 285 30 56000 315 17800 1
I-10 and SR 12
Big Bend Jai Alai Fronton SR 270 and 1-10 1000 2 288000 5000 71200 2

Chattahoochee, Fl
Chattahoochee, City of T4N,R6W, SEC. 33 3200 1200 1440000 300000 571200 2
Chattahochee, Fl
Chattahoochee Rest Area I-10 I- 10 2000 4 263000 3850 64300 2
Chattahachee, Fi

Country Boy Seafood SR 267, 12 i § of 30 2 2000000 0 46000 1
Quincy, Fl
Florida State Hospital US Highway 90 3300 78 2000000 1750000 2160000 2
Chattahoochee, F1
Gadsen Christian Academy 7 miles East of Quincy , 335 5 2000000 1000 47000 1
on SR 12
Greensboro Elementary School CR 270 off SR 12 433 6 127000 5000 34200 1
Greenshoro, Fl
Greensboro, Town of, Water System Greenshoro, F1 681 252 214000 103200
Well 1 11th Street and Gadsden Ave.
Well 2 10th Street and Gadsden Avenue
Well 3 Coleman and Meads Streets
|
Gretna Elementary School {1 (R 270-A and South Coast AR S 3 126000 13900
i1 Gretna, Fl
Gretna, Town of 1 Church 5t 1855 459 864000 69000
!\ Gretna, Fl
Havana, Town of # ; 3806 1087 2500000
Pump Station and Res. i1 10th Avenue East 130500
Water Tower and Res. 1 11 Hampson Heights 378000
Waler Tower and Res. 2 i1 217 5th Streot SW 373800
Horseshoe Lounge 11 T2N,R4M,5EC .4 39 13 340000 83300
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

FACILITY NAME tH LOCATION POPULATION  SERVICE DESIGN STORAGE ~ ESTIMATED LOSS

" SERVED CONNECTIONS CAPACITY  CAPACITY VALUE  I0NE
" (per day) (gpd) (gallons}  (dollars}

Jack's Mobile Home Park i1 1/4 mile of Little River 172 49 22000 525 8200 ¢
i1 Quincy, Fl

Jacksen's Mobile Home Park 11 1/4 mi E of Williams Rd. 38 17 36000 315 172900 1
i1 on N side of Midway Rd.

Jamieson Water System (T) i1 T3N,R2W; SEC.8 & 2 50000 5525 23000 2

Lake Yvelle Water System (T) ¢ TeN,R2wW,SEC. 31 70 20 144000 5000 38106 1
i1 SR. 10

Law Enforcement Education Center 11 US 90 East 140 3 118000 2000 29100 1
i1 Quincy, Fl

Longleaf Hills Subdivision (T} {1 T4N,R6W, SEC.36 3 7 187000 2000 45000 2

North Florida Research and Educ. Ctr. 1! SR 267, 3 mi S of 78 38 0 50000 40000 1
i1 Quincy, Fl

Northwest Florida Water Mngmt. Dist. |1 US Highway 0 E 72 3 57000 a5 20300 1

Ouincy, City of, Water System # i 10260 2934 1500000 1300000 1

Water Tower 1 i1 341 N Adaes St, Quincy, Fl 209008

Water Tower 2 11 1206 Clark St, Quincy, F1 291211

Water Tower 3 i1 434 N Virginia 51, Quincy, Fl 440864

Waler Reservoir 1 911 N Adams St, Guincy, Fl 147216

Quincy Farms, Inc. it 1.4 miles 5 of 350 3 216000 30000 73700 4
i1 CR 65 and 274

Round Trampoline 11 East Highway 20 110 3 263000 220 60700 1
1 Quincy, Fl

Scollstown Water Sysiem (T) i 2

Mt. Pleasant i1 SW State Roads 379 and 10 266 76 86000 10525 40600

Roberisville 11 T3N,R4W, SEC, 2

Scottstown Maler Tank 11 TZN,R3W, SEC. 19 1914 547 347000 140525 130100

Saint Hebron 11 T3N,R3W, SEC, 34

Saint Jofins i1 T3N,R4N, SEC. 14 618 4 100000 5000 28000
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

FACILITY NAYE H LOCATION POPULATION  SERVICE DESIGN STORAGE  ESTIMATED LOSS
! SERVED CONNECTIONS CAPACITY  CAPACITY VALUE  IONE
| {per day) (gpd} {gallons}  ({dollars}
Shiloh Water Sysiem (T} ' 2562 732 612000 137525 209300 1
Drake fAcres i TeN,Rag,SEC.33
Midway 1 | 5R 268 AND I-10
Hidvay 2 | SR 268 AND I-10

Saint Marys Tank
Saint Marys Well

TeN,RSH, SEC. 355 CR &34
T2N,R5W, SEC. 35; (R &5A

Shiloh 5E INT. SR 267 AND 2678

5t James Community (T} T3N,ReM, SEC.34 98 28 9564000 1000 22270 2

Waldorf Motel Water Sysiem N.A, kL] 4 20000 315 31800 1

QULF COUNTY

Cape San Blas Camping Resort CR 30 East L) 30 12000 40 4200 1
Port St. Joe, F1

Cape San Blas Waler System T95,R11W,5EC. 14 85 40 381000 58000 134000 2
(R 30

Cypress Lodge John Dill Rd. I} 14 0 525 500 6
Hewahitchka, Fl

SR 74, /2 mile Nof 30 30 50000 1000 18500 6
Wewahitchka, F1

Dead Lakes Recreational Area

Gates Camp and Lodge off SR 71 N of 40 10 50000 42 1750 &

Wevahilchka, Fl

Highland View Water and Sewer Dist. Sth Street 600 210 200000 103000 141000 3
Highland View, F1

Indian Pass Caapground Indian Pass Beach 5 58 265000 2000 63000 2
Port St. Joe, F1

Lighthouse Utilities R 30 200 128 265000 58000 107400 2

Port St. Joe, Fl
Port St. Joe, City of ft Kennysville Rd 6000 1600 2000000 1200000 1265000 3
ort St. Joe

U o
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

Marianna, Fl

FACILITY NAME HH LOCATION POPLLATION  SERVICE DESIGN STORAGE  ESTIMATED (0SS
tH SERVED CONNECTIONS CAPACITY  CAPACITY VALLE  ZONE
i {per day) {gpd} {gallons} {dollars}
8t. Joseph State Park i1 End of 58 30 East 27 140 5700 37500 39500 ¢
{1 5t Joe Pit
Mard Ridge, City of HHE W 75 21 12000 0 4200 3
Wewahitchka, City of i1 Lake Grove Road 2000 354 1080000 200000 420400 6
i1 Wewahitchka, Fi
William J. Rish Park i1 Highway C-30,5t Joe Peninsula 144 8 14000 28000 32900 1
“i1 Port St, Joe, Fl
JACKSON COUNTY HH
Alford, Town of, Water Works " 528 200 430000 11000 109900 3
Well 1 1t Cily Park, Temn. St.
Well 2 i1 3rd Avenue
Apalachee Correctional Institution +1 US Highway 90, 2 miles 2000 1350 1440000 155000 466200 1
i1 East of Sneads, Fl
Arrowhead Campground 1V US90E, 2 miles from 700 225 144000 2000 35100 3
i1 Marianna, Fl
Arthur Dozier School for Boys {1 South St and SR 276 330 96 854000 75000 266200 3
11 Marianna, Fl
Associalion for Retarded Citizens i1 T5N,R9W,SEC. 4 100 1 144000 62 33200 3
1) off SR 6%
Best Western Marianna Inn 11 SR 71 at I-10 500 2 298000 2000 70500 3
i1 Marianna, Fl
Blue Springs Baplist Assembly i1 US Highway 90 E 150 8 432000 7000 106400 3
1 Marianna, Fl
Burford Equipment Coapany i+ T3N,R11W,SEC. 36 Ks] 2 86400 1000 31200 3
iLoff US 30
Campbellton Water Dpt. 1IN onSR75and 2 235 103 240000 35000 79800 4
it on Bay RR
Caravan Restaurant {1 US Highway %0 200 1 28000 0 9800 3
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGIDN

off int. SR 75 and 2

FACILITY NWE " LOCATION POPWLATION  SERVICE DESIGN STORAGE  ESTIMATED LOSS

i SERVED CONNECTIONS CAPACLTY  CAPACLTY VALVE  IONE
H (per day) (gpd) (gallons)  (dollars)

Caverns Golf Course i1 2701 Caverns Rd 50 3 210000 2000 50300 3
11 Marianna, Fl

Cattondale Water Systea i1 Front Street 1062 435 210000 50000 93300 3
i1 Cottondale, Fl1

Countryside Truck Stop 1V Nof US 90 and SR 74 30 1 28000 3 9800 3
i1 Marianna, Fl

D.0.T. Maintenance Yard i1 1/2 mile W of int. of 73 5 72000 0 25200 3
11 US 90 and SR 73

Durden's Family Inn {1 SR &9 at I-10 75 2 360000 3000 85800 3
i1 Grand Ridge, Fl

Elk's Lodge thimi Wof int, UG 0 &00 1 50000 0 17500 3
i1 and SR 73, Marianna, Fl -

Florida Caverns State Park i1 2701 Caverns Rd 1000 45 129000 1300 31000 3
11 Marianna, FL

Florida Welcome Station i1 Highway 231, State Line 800 3 28800 700 10800 4
ti Camphellton, F1

Graceville, Town of tH 291 980 1200000 250000 501000 4

Well 1 i1 South Brown St

Nell 2 i1 4th Avenue

Grand Ridge, Town of, Water Sysiem i1 Hill and Porter Streets 620 215 341440 75000 150400 3
i1 Grandridge, Fl

Greenwood Water System i1 SW of CR 71 and 4th ST int, 450 205 432000 5000 104400 3
11 Greenwood, F1
[N)

Holiday Inn of Marianna i1 Highway 90 East 130 80 178540 2000 40100 3
i1 Marianna, Fl
i

Hope School i1 off SR 71 on Magnolia ST W 94 4 40000 0 14000 3
it Marianna, Fl

Hopkin's Pontiac- Olds {1 US Highway 90 East 24 3 44640 300 15900 3
{ Mariama, Fl

Jackson County Road Camp i ToN,R124,5E€.2 180 6 338000 1800 79500 4
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

FACILLTY NAME H LOCATION POPULATION  SERVICE DESIGN STORAGE  ESTIMATED LOSS

H SERVED  CONNECTIONS CAPACITY  CAPACITY VALUE  ZONE
i (per day) (gpd) (gallens? (dollars)

Jamhouse Restaurant 1§ Highway 231 at [-10 West 430 1 43000 0 19100 3
i+ Cottondale, F1

Louisiana Pacific - Cypress i+ D14 Spanish Trail 90 ¢ 85400 500 30700 3
i1 Cypress, Fl

Malloy Glad Faras, Inc. i1 Blountstown Highway a] 1 5000 40 1800 3
i} Marianma, Fl

Malone, Town of, Maler Sysiem ¢ 1 block South of 896 350 5000 75000 69360 4
viint. SR 2 and 74

Marianna, City of H 6300 2680 1800000 300000 684000 3

Well 1 i1 Pulnam and Noland Streets

Well § 11 US 90W and SR 75

Marianna Coma. Corr. Center 11 US 90,5 miles East of 98 1 43200 500 15600 3
i Cottondale, F1

Marianna Country Club it Caverns Rd, 5 of Stale Park 200 2 43000 120 195200 3
it Marianna, Fl

Marianna 76 Truck Stop {1 SE of Highway 71 and I-10 500 1 130000 15300 45200 3
'i Marianna, Fl

Marianna Shell Travel Shop !V SR 71 and I-10 100 1 57600 120 20300 3
i) Marianna, Fl

Paramore Lodge 11 off SR 271 &0 1 1000 0 400 1
11 12 miles N of US 90

Pittman's Restaurant and Lounge 11 SR 162 W 169 1 28000 0 9800 4
11 Jacob City, F1

Quiel Haven M,H.P, t! Prison Camp Rd 30 17 28000 313 10100 3
i} Marianna, F1

Riverside Restaurant 1 630 N Jefferson Street 150 1 57600 0 20200 3
I} Marianna, Fl

Robin Hooed Inn {1 1308 East Lafayette St. 25 8 144000 220 33300 3
i1 Marianna, Fl

Stholz Elect, Generaling Plant 1 T3N,R7W,SEC. 12 ‘ 65 4 1440000 5000 38100 1
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TABLE 30 PUBLIC WATER FACILITIES IN THE APALACHEE REGION

Monticello, F1

FACILITY NAME H LOCATION POPUWLATION  SERVICE DESIGN STORAGE ~ ESTIMATED L0SS

i SERVED  (ONNECTIONS CAPACITY  CAPACITY VALUE 0N
e (per day) {gpd) (gallons)  (dollars)

Skate Towne i1 US Highway 90 E 200 1 28800 30 10100 3
i1 Marianna, Fl

Sneads, Town of, Haler System ! North Section Street 2000 744 270000 60000 10100 3
i1 Sneads, FI

Sunland Training Cenier 1 TSN,RM,5EC. 18 1239 16 1000004 150000 365000 3
11 Marianna, Fl

Three Rivers Stale Park 11 TAN,R7W,SEC. 15 120 K4 130000 3340 33200 1
it off CR 21

West Florida Assembly of God Camp i1 US Highway 90 East 180 13 72000 1000 26200 3
t! Marianna, Fl
"

JEFFERSON COUNTY H

Big Bend Truck Plaza 11 I-10 and SR 59 500 4 86000 21313 51400 2
1 Lloyd, F1

Capri Motel and Restaurant, Inc. HWUS 19N 75 bl 85000 750 30900 2
i1 Monticello, F1

Jefferson County Kennel Club HHUS 19N 1200 2 17000 1770 7700 2
i1 Monticello, Fl

Jefferson Nursing Center HUS19N 79 1 17000 7018 13000 2
it Monticells, F1

Monticello, City of i 4284 1223 1550000 250000 716500 2

Well 1 i+ E on Madison and Chery St.

Nell 2 i1 East Pearl Street

Neilie's Happy Days HUS 19N 40 4 4000 120 1500 2
i Manticello, Fl

Springdale Mobile Home Park oNA 2 15 5000 0 2100 2

Tallahassee East KOA i1 (R 239 and I-10 55 %0 432000 1000 100400 2
i

Watkins Health Center i1 Georgia-Florida Line Road 4 b 36000 82 12700 2




TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

FACILITY NAME tH LOCATION POPULATION  SERVICE DESIGN STORAGE ~ ESTIMATED LOSS
H SERVED  CONNECTIONS CAPACITY  CAPACITY VALUE  IONE
" (per day) (gpd) (gallons)  (dollars)
LEDN COUNTY tH
Aenon Road Trailer Park {3 TIN,RiW, SEC.31 49 35 43000 525 15600 4
fAirport Industrial Park and Mini Strg. !i T1S,R1W,SEC.45 74 13 158000 525 900 4
Annawood Subdivision (T} T18,R1E, SEC.19 164 47 216000 2000 51700 4
Arrowhead- Broken Lance Water System Bannerman Road 507 169 333000 4000 37800 4

Tallahassee, Fl

TN1,R1W,5EC.22 i 22 144000 5000 38100 4
Tallahassee, Fl

Astoria Court (T)

Barrett, Daffin and Carlan 3100 Capital Circle, NE 40 2 30000 1000 11500 4

Tallahassee, Fl

US 90, 5 miles W of US 27 40 50 41000 630 15000 4
Tallahassee, Fl

Bennetl's Travel Trailer Park

4024 North Monroe Street 44 30 48000 840 17600 4
Tallahassee, Fl

Big Oak Trailer Park

Blount's Landing Water System T15,RaMW,5EC. 13 270 90 85000 1575 31700 1

Boxwood Estates TeN,R1M, SEC.19 21 149 100000 1020 24000 4

Brewster Subdivision T4N,R4E,SEC. 22 206 103 153000 2525 28900 4

Buck Lake Estates Water Sysiem T4N,RIE, SEC.23 3 15 288000 5 66200 4

Burgess Circle Subdivision (T) TIN,R1d, SEC.32 136 39 130000 3000 32500 4
R 20

Cascades Subdivision Geanie and Cascades Dr, 175 50 180000 3000 44400 4

Tallahassee, F1

T4N,RZE,SEC. 34 289 1 130000 315 30200 4
on SR 134

Chaires School
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

Tallahassee, Fl

FACILITY NAME i LOCATION POPULATION  SERVICE DESIGN STORAGE  ESTIMATED LOSS

N SERVED  CONNECTIONS  CAPACITY  CAPACITY VALE  IONE
Y (per day) (gpd) {gallons}  (dollars)

Chaterbox Child Care 11 206 Rass Rd 76 i 43000 84 13100
i1 Tallahassee, Fl

Coe's Landing Park {1 TINR3W, SEC.25 23 5 216000 %4 49800 1

Coloney, Wayne H. (Plant 1) {1 TIN,RW,SEC.32 SE o9 14 138000 525 36900 4
i+ on Capital Circle

Coloney, Wayne H. (Plant 2) it TIN,R1W,5EC.32 W 15 2 158000 525 36900 4
it on Capital Circle

Counlry Manor Trailer Park 11 TN, R1W,SEC. 17 185 53 26000 1500 10600 4
it SR 157

Deertree Hills, Inc. 11 1 5ika Deer Drive 132 80 100000 1000 25000 4
i+ Tallahassee, Fl

Faith Baplist Child Care Center 11 3333 Apalachee Pky, 75 2 12000 120 300 4
i1 Tallahassee, Fl

Federal Correctional Institution i+ Capital Circle and Park Ave. 921 22 1040000 95000 315200 4
i1 Tallahassee, F1
[N)

Florida Baptlist Children Home i1 8415 Buck Lake Rd 39 5 72000 2100 27200 4
i1 Tallahassee, Fl

Forest Meadow Racquet Club {1 North Meridian Rd. 30 3 72000 300 26100 4
11 Tallahassee, Fl

Forest Park Subdivisien (T) {1 T25,R14,5€C. 10 252 72 202000 0 46500 2
11 off SR 369

Fort Braden School {1 SR 20 and Joe Thomas Rd 182 2 202000 1000 203000 1

Greenwood Mobile Home Park 11 3424 01d St. Augustine Rd 263 103 144000 5000 38100 4
i+ Tallahassee, Fl

Homestead Ridge Subdivision 11 904 N, Gadsen St. 165 56 648000 30000 179000 4
i1 Tallahassee, Fl

Katie's Lakeside Trailer Park 11 3705 Doris Drive b B 15000 525 5800 4
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

Tallahassee, F1

FACILITY NAME H LOCATION POPULATION  SERVICE DESIGN STORAGE  ESTIMATED LOSS
" SERVED CONNECTIONS CAPACITY  CAPACITY VALLE 0N
H (per day} (gpd) (gallons)  (dollars)
Killearn Lakes Subdivision (T} i1 SR b1 623 178 720000 275000 303100 ¢4
Killearn Lakes ¢ 't T3N,R1E,SEC.9
Killearn Lakes 2 11 T3N,R1E,SEC.4
Killearn Lakes 3 i1 T3N,R1E,5EC.9
Killearn Lakes Tank i1 TaN,R4E,SEC.9
La Pipeta Apls, Watler Systes i 4 ai § of Capital Circle 30 15 47000 315 16300 4
1t on Woodville Hwy.
Lake Bradford M.H. Estates i1 T15,R1M,SEC.9 294 98 180000 2000 43400 4
i1 off Lake Bradford Rd.
Lake Jackson Area Water System tH 9635 2753 3030000 1036000 1525700 4
Greenwood Hills 11 TAN,R1W,SEC.3
Harwood i TIN,R1W,5€C.9
Johnson Well 1 T2N,RAN,SEC.31
Lake Forest {1 TIN,R1W,5EC.4
Lake Jackson Tank i1 TIN,R1W,5€C. 10
Lake Talavana (Gadsden (o.) il TeN,RZH,SEC. 4
Lakewood Business Center 11 TeN,R1N, SEC.31
Lakewood Village 1+ TIN,R1W,SEC A
Longview i1 TIN,R1W,SEC.4
Ocklockonnee 1 (Gadsden Co.) {1 T2N,R2M, SEC.43
Ocklockonnee 2 (Gadsden Co.) i1 T2N,R2w,SEC. 13
Lazy "L"” M.K.P, 11 3991~B Woodville Hy, 46 2 43000 K3k} 13400
Lewis Hall Landing i1 T15,R3M, SEC.7 25 3 100000 480 23500 1
Little Red School House 11 C1120 W 58 20 69 4 9000 V4 3200 3
Lost Lake Recreation Area 1 T25,Rew, SEC. 25 215 2 29000 4750 14900 3
May-Cau Subdivision i1 Wakulla Springs Rd Lo 12 3000 525 3700
i1 Tallahassee, F1
McClay, Alfred B. Day School {1 3737 N. Meridian Rd. 760 8 25000 3000 11800 4
i1 Tallahassee, Fl
McClay State Gardens 11 3540 Thomasville Rd 58 12 43000 2200 17300 4

'
'
1
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

FACILITY NAME i LOCATION POPULATION  SERVICE DESIGN STORAGE ~ ESTIMATED LOSS
tH GERVED  CONMECTIONS CAPACITY  CAPACITY VALUE  I0NE
i (per day) (gpd) (qallons)  (dollars)
McMillan Natiomal Guard Armory 1225 Easterwoed Dr. 253 2 29000 1000 11200 4

Tallahassee, F1

Meadow Hills Sub. Water Systea T4N,R1E,5EC. 26 ‘ 343 102 343000 5000 83900 ¢4
Meadows-at-Noodrun System SR 20 1550 443 1728000 10000 407400 4
Meadows-at-Woodrun 1 T48,R2E,5€C.9
Meadows-at-Woodrun 2 T18,R2E,S€C.9
Meridian Hills Mater Systea (T) T3N,R1E,SEC. 18 133 38 216000 5000 54700 4
SR 55
Miccosukee Comm. Child Care €1006, US 90 EAST A4 1 21000 120 7500 4
Miccosukee Communily Waler Systea (T) T2N,R3E, 5EC. 4 2k 76 230000 10000 62900 4
SR 59
Moby Dick Reslaurant 4703 Thomasville Rd. 150 1 69120 525 24700 4

Tallahassee, Fl
Mo and Dad‘s Restaurant 4175 Apalachee Pky. 100 2 230000 & 53000 4
Tallahassee, F1

Paremore Subdivision, 208 China Doll Dr. 49 14 50000 500 18000
Tallahassee, Fl

Perry's M.H.P. b 27 14 20000 280 7300
Pine Ridge Estates Subdivision off SR 20 458 131 216000 5000 54700 4
Pine Ridge 1 T15,RW, SEC.4
Pine Ridge 2 T15,R14, SEC.&
Plantation Estates TN, R2E, SEC, 17 2 14 288000 5000 71300 4
Ponderosa M.H.P. (T) T4N,R2M, 5EC. 35 304 a7 72000 2000 27200 3
RAVENVIEW ST AND SR 20
River Bluff Picnic Area SR 20 West of 200 4 158000 500 37200 t

Tallahassee
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

FACILITY NAME H LOCATION POPULATION  SERVICE DESIGN STORAGE ~ ESTIMATED LOSS
i SERVED  CONNECTIONS CAPACITY  CAPACITY VRLUE  IONE
(per day) (gpd) (gallons! (dollars)
Sedgefield Subdivision TN, R1E, SEC.24 180 81 2088000 5000 71200 4
off 58 158
Silver Lake Recrealion Area T4N,R2W, SEC. 11 215 10 283000 7830 74100 3
Southern Bell Trailer Park 1 mile W of Capital Circle 200 400 288000 1050 67290 4
on US 90
Southern Pines M.H.P. (T) T25,R1N, SEC.9 105 30 144000 830 34000 2
: off SR 349
Spencer Subdivision Sara Lee lane and Spencer Rd. 144 47 103000 815 24500

Tallahassee, Fl

Stonegate Subdivisian (T) TAN,RIE, SEC.10 196 36 245000 5000 44350 4
off I-10

Tallahassee, City of # 164700 46205 54200000 4000000 4
water Well 4 717 S, Gadsen Si. 58800
Water Well 2 Lafayette Park 58800
Water Well 3 Myers Park 58800
Waler Well 4 Lafayette Park 58800
Waler Weil 5 Woodward and Brevard Streets 58800
Water Well 6 4th Ave. and Ford 5t. 58800
Water Well 7 4th Ave. and Boulevard 58800
Waler Well 8 Bradford Road 58800
Water Well 9 W Virginia St, 200 Bleck 58800
Hater Well 10 Hodges Drive ) 67200
Waler Well 14 Ridgeland Road 67200
Hater Well 12 Magnolia and Country Club Dr 141750
Water Well 13 Alabama and Arkansas Streels ‘ 143850
Nater Well 15 Lipona Road 258300
Water Well 16 Raymond Dieh! Road 286650
Water Well 17 US 27 8, east of Tenneco Sta. 264650
Hater Well 18 Royal Daks entrance 258300
Water Well 19 Fred George fd 17850

Talquin Water Co. Inc., System 1 Lone Star Road 58 b 37000 1050 14000 4

Tallahassee, Fl

Ben Stoutamire Road 54 a7 40000 525 14500 4
Tallahassee, Fl

Talquin Water Co., Inc. System 4

115



TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGICN

FACILITY NAYE H LOCATION POPULATION  SERVICE DESIGN STORAGE ~ ESTIMATED LOSS
" 'SERVED  CONMECTIONS  CAPACITY  CAPACLTY VALUE  I0NE
" (per day) (gpd) (gallons)  (dollars)
Towers-Longleaf Subdivision (T) il off SR 20 360 103 215000 3000 54700 3
Towers 1 11 T1S,R2W,SEC. 1
Towers 2 i1 T1N,R2W,SEC.36
Towne and Country Trailer Park i1 N end of Idle Dr. k! 20 50000 300 17800 4
it Tallahassee, Fl
Tradewinds Campgrownd and Restauranl i T2N,R1W,SEC.32 30 25 17000 480 6300 4
{1 US 27 and Capital Circle
Travel Trailer Park 11 1/2 nile of int, 219 73 144000 0 33100 4
-0 and USDE
Trout Pond for the Handicapped 11 T25,R2M,56C.1 40 3 35000 5000 17600 2
i1 Tallahassee, F1
Twin Lakes Mobile Home Park 14 T45,R4E,SEC,2 120 40 43000 1300 16600 4
Velda and Loma Woods i1 T2N,R1E,SEC.22 56 22 216000 3000 52700 4
toff US 319
WCTV Television Station 11 SR 12, Jmiles E of 50 2 36000 1000 13500 4
i+ Meridian Road
WTXL Television Statien {1 Eof US 319, 1aileNof 4 1 54640 220 15500 4
i1 Bradfordville Road
Wayside Park, US 27 South i1 T45,R2W,5€C. 12 200 2 158000 315 36700 4
Hooff US 27
Western Estales M.H.P. i+ TIN,R2W,5EC.25 204 68 43000 1300 16400 3
i1 Tallahassee, Fl
Westview Park M.H.P {1 TIN,R2W, SEC.26 120 40 138000 3042 39400 3
West Haven M¥ it NE SR 20 and 204 b8 84000 1300 31400 3
i1 Aenon Church Rd
Whispering Pines Subdivision 1SR 20 543 217 360000 20000 102800 3
Whispering Pines East i TIN,R2M,5EC. 34
Whispering Pines 11 TIN,R2W,5EC.34
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

LOCATION POPULATION  SERVICE DESIN STORAGE  ESTIMATED LOSS

FACILITY NAME
SERVED  CONNECTIONS CAPACITY  CAPACITY VALUE  I0NE
(per day) (gpd) (gallons) (dollars}
William's Landing T4N,R3W, SEC.34 25 5 216000 315 50000 1

Tallahassee, Fl

Woodland Hall Academy 1.5 ailes N of I-10 on 54 1 288000 250 66500 4

Centerville Road

Woodville Hwy and Cemetery Rd 2009 574 1440000 75000 6150 2
Tallahassee, Fl

Woodville Waler Syslea #

i
LIBERTY COUNTY i
Bristol, Cily of, Water Sysiea h 2126 542 477000 90000 238200 3
Well 1 ii Myers Ann and Harvell
Well 2 i1 Michux Street
Well 3 i1 Neal Sub., 2nd Street
Well 4 i1 5R 12 and Main
Well § {1 SR 12, Hud and Annex
Hosford, Town of, Water System i1 Hosford, Fl 450 130 216000 10525 60200 3
Reichhold Cheaicals Inc. i1 T25,R6N,SEC. 10 100 8 720000 100000 255600 2
11 off SR &5
Sweetwaler Waler System (T} i1 TAN,R7W, SEC.6 63 18 29000 5335 10700 3
14 off CR 270
Torreya State Park i1 TeN,R7W,SEC.9 K5} b 283000 3050 69300 1
1 ooff R 271
¥
WAKULLA COUNTY H
Crawfordville Water Systea it Crawfordville, F1 693 198 283000 5000 72300 4
Golden Gale Forest Subdivision (T) 11 T35,R14, SEC.7 171 49 115000 0 26300 4
i1 off SR 389
Oulf Coast Water Systems { 1 AND 25 T) !! Hartsfield Survey Sec.95 1442 412 576000 10000 142500 4
i1 off SR 363
Hudson Heights Subdivision {1 Hartsfield Survey Sec.74 120 40 2146000 4000 53700 4
tooff US 319
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

FACILITY NAME LOCATION POPULATION  SERVICE DESIGN STORAGE ~ ESTIMATED LOSS
SERVED  CONNECTIONS CAPACITY  CAPACITY VALUE  I0NE
(per day) (gpd) (gqallons}  (dollars)
J.B. Hiller M.H.P, 125,R2H, SEC. 29 35 15 216000 0 49700 5
Metcalf Crab Co. Hudson Heights 120 2 40000 3000 24000 4

Crawfordvilla, Fl

Misterious Waters Subdivision River Survey Sec.3 84 28 72000 5000 30200 4
Newporl Recreation Area 138,ReE,SEC. 30 200 5 72000 920 26200 4
Ochlockonee River State Park T55,R2W,5EC. 31 45 3 237000 1575 56100 1
Olin Saokeless Powder Plant US 98 and SR 363 369 &0 1209000 500000 418100 4

St Marks, F1

US HWY 98 2450 700 890000 107500 2970 2

]
1
H
1
)
]
1]
H
!
)
!
)
1
1
1
.
T
1
1
¥
!
)
1
'
i
!
i
!
1
1
!
1
1
]
1]
i
i
i Panacea, F1
¥
)
:
H
H
1
]
)
1
.
L}
1
]
4
L
L}
1
13
)
H
1
]
1
1
1]
1
)
$
H
:
}
1
]
!
(]
]

Panacea Area Water Systea

Shadeville Elementary School (T) Shadeville, Fl 425 8 10000 325 3800 4
Sopchoppy, City of 2160 617 1710000 345000 543800 4
Well 1 fst and Byrd Streels
Well 2 SR 319,5 mi. E of Sopchoppy
Well 3 Wakulla Manor Nursing Home
Well 4 Medarl, Wakulla Middle School
Well 5 Church Street, Crawfordville
St. Marks, City of, Water Systea Port Leon Dr. 651 186 163000 110000 92500 4
§t. Marks, Fl
Wakulla Springs and Lodge i1 1 Kakulla Springs Dr. 150 3 384000 100000 138300 4
{1 Wakulla Springs, Fl1
Wakulla Waler Systea i1 SR 319, Crawfordville 90 30 72000 3000 28200 4
i1 Crawfordville, Fl
TOTALS ; 124817825 52934101920 7242207334 11355438524

NOTES (over)
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TABLE 30: PUBLIC WATER FACILITIES IN THE APALACHEE REGION

¥ Estimated value provided by the facility.
(1) The values were calculaled as the sum of the replacement values of the

vells and the storage facilities. Estimales for the values were gblained wilh the help of
Rowe Drilling Co. and Cily of Tallahasssee.

The names of the facilities were provided by Florida DER, Drinking Waler System, DWS94.
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. Cape San Blas Camping Resort
. Cape San Blas Water Systam -
Cypress Lcdge
Dead Lakes Recreaticnal Area
Gates Camp and Lodge
Highland View Water and Sewer Districe
Indian Pass Campground
Lighthouse Utilities
. City of Port St. Joe
St. Joseph States Park
11. City of ward Ridge
0 12. City of Wewahitchka
13. william J. Rish Park
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8ig Bend Truck Plaza
Capri Motel and Restaurant, Inc.
Jeffersen County Kennel Club

. Jefferson Nursing Center
. City of Mcnticello

a. Well 1

b. Well 2

Nellie's Happy Days
Springdale Mobile Home Park

. Tallahassea Bast KOA

watkins Health Center
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HOSPITALS AND NURSING HOMES IN THE APALACHEE REGION



TABLE 31: HOSPITALS IN THE APPALACHEE REGION

Tallahassee, F1 32308

NAME OF THE i ADDRESS MANAGED SERVICES ~ NUM OF ESTIMATED LOSS
HOSPITAL " BY PROVIDED BEDS VALUE (1) IONE
H {Million$)
CALHOUN COUNTY i
{alhoun Hospital Inc. 11424 Burns Ave, County  General Medicine 36 7.0 3
{ iBlountstown, F1 32424 and Surgery
FRANKLIN COUNTY i
George E, Weeas Memorial i tWashington Square County  General Medicine 29 9.6 3
Hospital i1Apalachicola,F1 32320 and Surgery
Anneevakee, Inc 115tar Rt, Box 73 State Psych,ichildren 190 7.8 6
tiCarrabelle,Fl 32322 and adolescents
H
GADSDEN COUNTY i
Florida Stale Hospital i iHighway 90 State Psychiatric: 2007 400 Z
1iChattahoochea,F]l 32334 adults
Gadsen Memorial Hospilal 11319 E, Jefferson St. County  General Medicine 51 10.0 1
1Quincy, F1 32334 and Surgery
GULF COUNTY "
Gulf Pines Hospital 11201 20th Street Baptis! Hosp. General Medicine 45 8.8 3
{iP.0, Box 9 Corporation and Surgery
{iPorl St. Joe, F;1 324536
JACKSON COUNTY i
(ampbellton-Graceville Hospital {11305 College Dr Non Profit General Medicine 50 9.8 4
viGraceville, F1 32840 corporalion and Surgery
Jackson Hospital 11800 Hospital Dr. Hospital  General Medicine 107 21.2 3
11P.0. Box 1608 District  and Surgery
{iMarianna, F1 32446
H
LEON COUNTY HH
Tallahassee Communily Hospital 112626 Capital Medical For Profit General Medicine 160 31.8 4
11 Boulevard Corporation and Surgery

130



TABLE 31: HOSPITALS IN THE APPALACHEE REGION

NAME OF THE i ADDRESS MANAGED SERVICES  NUM OF ESTIMATED LOSS
HOSPITAL i BY PROVIDED BEDS  VALUE  IONE
Tallahassee Memorial Regional tiMagnolia Dr. and Non profit General Medicine 714 142
Medical Center it Microsukee Rd corporation and Surgery
i1Tallahassee, F1 32303
TGTALS tt 3386.0 674

(1} Estimated value calculated using average numbers provided by the
Department of Health and Rehabilitative Services, Certificate of Need Office,
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TABLE 32: NURSING HOMES IN THE APALACHEE REGION

NAME OF THE
NURSING HOME

ADDRESS

NUM OF ESTIMATED  LOSS
BEDS  VALUE (1) IONE
Million $)

CALHOUN COUNTY

Apalachicola Valley Nursing C.

FRANKLIN COUNTY

Apalachitola Health Care C.

GADSDEN COUNTY

Gadsden Nursing Home

GULF COUNTY

Bay St. Joseph Care Center

JACKSON COUNTY

Jackson Co Convalescenl Center
Marianna Convalescent Center

JEFFERSON COUNTY

Jefferson Nursing Cenler

LEON COUNTY

Capital Health Care Cenler
Heritage Heallh Care Center
Miracle Hill Nur & Conva Home

Tallahassee Convalescen! Home

1540 Crozier St.
Blountstown, F1 32424

130 10th St.
Apalachicola, F1 32320

1621 Experimental Sta.
Quincy, F1 32351

220 9th S,
Port St. Joe, F1 32302

1002 Sanders Ave.
Graceville, FI 32440

805 Sth Ave.
Marianna, F1 32446

U.5. Highway 1%, North
Monticello, F1 32344
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Tallahassee, F1 32308
815 Ginger Dr.

1329 Abraham St.

Tallahassee, F1 32304

2510 Miccosukee
Tallahassee, F1 32303

3333 Capital Med. Blvd.

120 3.7
60 1.8 3
60 1.8
120 3.7 3
120 3.7
111 3.4 3
&0 1.8
120 3.7 4
114 3.5 4
0 1.8 4
72 2.1 4

"
iTallahassea, F1 32308
1

132



TABLE 32: NURSING HOMES IN THE APALACHEE REGION

NAME OF THE He ADDRESS NUM OF  VALUE L 0SS
NURSING HOME ¥ BEDS IONE
Westiminster Oaks Health Cen. 114449 Mpandering Way 60 1.8 4
{iTallahasses, F1 32308
WAKULLA COUNTY i
Wakylla Manor 114 wi, 5 of Crawfordville, 120 3.7 5
1105, Highway 319
1iP.0.Box 549
tiCrawfordville, F1 32427
TOTALS HH 197 36.3

{1) Estimated value based en average numbers provided by
the Departmeni of Health and Rehabilitative Services,

Certificate of Need Dffice.
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TRANSPORTATION



TRANSPORTATION

Destruction or damage to roads and bridges in the Apalachee
Region can cause long term disruption based on previous hurricanes
entering our area. Disruption to normal travel seriously impacts
businesses, daily travel patterns and recovery operations. Bridges,
coastal roads, and causeways can isolate barrier islands and make
remote large sections of the mainland cecastline. Roads close to
bays can be cut stopping traffic on the only main road servicing
the area. Although rail service and airports are usually damaged,
most are located where surge cannot damage the main components
of the system. Damage to ports can be extensive with the main
problem often the blockage of navigation channels by newly formed
sand bars and debris. River and intraccastal navigation may be

cut-off until the Corps of Engineers can dredge channels.

There are standard figures used by the Florida Department
of Transportation for current costs per mile for road construction
and bridge costs per square foot. These are standard planning
figures which can be used in the counties to estimate potential

dollar losses to the road network:

Construction Cost

Bridge Construction Type Per Square Foot
Low Clearance level $ 32.00
Medium Clearance Level 45.00
_High Clearance Level 50.00
Movable Span 250.00

Construction Cost

Road Configuration Per Mile
2 lane rural $ 475,000
4 lane rural 1,140,000
4 lane urban 1,890,000
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The following tables 1list the main roads on the coast in

Gulf, Franklin, Wakulla and Jefferson counties

replacement costs.
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CHAPTER 10

AGRICULTURAL INVENTORY




AGRICULTURAL INVENTORY

Agriculture is one of the major income producers in the
Apalachee region. A hurricane moving through the area may have
a severe impact on the agricultural sector. Torrential rain and
high winds can devastate field crops and vegetables, disrupt dairy
and livestock operations and may be disastrous to the poultry
industry. The timber industry can experience massive tree blow-down
areas. Value estimates for eéch of these agricultural pursuits
are important information for emergency management and disaster
assistance teams. Federal and State financial assistance to the
agricultural sector must be expediticusly handled after hurricane
devastation. The magnitude of potential dollar losses could be
much greater than we can perceive at this time. The loss of
agricultural income has a rippling effect on the numerous businesses
supporting the farming sector. Hurricane destruction of the
summer/fall crops could mean bankruptcy for farmers already facing

serious financial difficulties.

Farm nqg

Farming has long been an important component of the Apalachee
regions economy. Not only have the economic impacts of farming
been extensive, the culture and land use patterns of the region
have been shaped by its agrarian history. At a time when the local
economic viability of farming is questionable, the importance of
estimating potential agricultural 1losses from hurricanes cannot

be overestimated.
A difficulty in arriving at a dollar value for each type

of agricultural crop is a fluctuating market price and the shifting

from one type of crop to another as potential prices change
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in the marketplace. Additionally, average yields per acre, date
of sale and prices paid by processoré varies. Although the figures
presented in this report may fluctuate from month to month and
year to year, they are a general price from which agricultural

values may be estimated.

Currently, 2,378 farms are active in the Apalachee region,
occupying 19% of the total land area (Table 37). 1In terms of acreage
this 1is translated to 735,237 acres of 1local farmland, with an
average farm size ranging from 193 acre average in Gadsden County
to one of 1,324 for Wakulla County. Jackson, Gadsden, Leon and
Jefferson Counties are the most active agriculture counties, with

Calhoun and Gulf Counties also significantly involved in agriculture.

The hurricane season and the harvest season for most crops
occur simultaneocusly in the Apalachee region. Diagram 8 shows
that most field crops are usually harvested during August, September
and October, which are the prime months for hurricanes to strike
the region. Only tobacco and vegetables have a growing season
which does not overlap with the hurricane season, but their
importance as cash crops is minimal when compared with the fall
crops. Crop destruction late in the growing season usually precludes
another seéding and harvest. This loss of major income producing
crops can be devastating for a farmer lacking the funds regquired
for planting winter and spring crops. Additionally, equipment
and building damage may further increase the severity of losses.
Diagram 8 presents the acreage of county land dedicated to farmland,
and the percentages of that land in crops, forestry or other uses.
Estimated values of farms, including buildings and improvements,

are presented in Table 38.

149



38
k27
%9
%8
%9
3T
%S

%8

5430

3LV
3T
316G
0¥
$1¢C
N7
26¢€

X

38T

pueTpoom

eT

11
1T

14

¥

S

pueloanjseg

39t
E143
3CE
3TV
%¥o
Ve
30§

¥

369

pueidox)

9s) Ag smaeg u]l pueq

30761
3E°E
3T°¢
37 °"92
3V °G¢E
$1°S¥y
38 €T
39°€¢
*

3E°TT

TejoL JO
Ju2019d SY
sureg

ANV'IWIVL
LE H'TAVL

“G86T ‘3IdoRIISQY TROTISTITIS BPTIOTA

LEC'SEL
vig’et
829’91
192611
TEPLET
6€£2'69¢
LZ0*0S
T6L’LL
¥

98664

S2aA0V

ured

005’688°¢
00S‘S6¢€
00¥*9€S
000“LEd
00% ‘88€
00%* 965
(o]0} 2an £°13
00€’0€e
00L’0S€

00v’cevd
§9I0V Ul

pue Ajuno)

ojeurrxoxddy

:30aN0g

uotboy
BIINNE,
R3asqr
uosg
uosaajisp
uosoep
3105
uspspes
urTyuRIg

unoyten

X3uno)

150

S WE By SR BN ER R Ny A N SE B B TR S W B O EE Ee



UoOSDOS8 |SOAJIDY JO Ppu3]
QWI} JSOAIDY BA1LOD BSOW
{¢s9AIDY uvibog

thcu_m cm— o wae e

_llil"r .- - \ OOUUDO.—.

_l-OO.ﬂ f - Tllllllllll OQQLQ&C

_'llll“‘ —-l - L4 Tlllll —.__U.-oo
uiod
_'-IIOO  d . T Illll E:P—O;—Om
[seeae} oo - . P e we e ame e om| s¢nuoad
jeeeeccce o joumm i ¢ o . e o . e 2 subaghog

NOSVY3S d0dD

poiied @A1}2D sow

AON 100

] ~={ NOSV3IS 3INVIIYYNH

1d3s 1lsnonv Alnr aNnf

dOld3d LSIAYVH dOYD / d0ld3d 3INVIIYAINH

8 WYIODVIQ

151



Florida Statistical Abstract, 1985.

152

TABLE 38
FARM VALUE
(1982)
Average Value
Number Of Average Size Of Land Sales Of
County Farms In Acres Bldgs/Farm $10,000+
Calhoun 169 331 284,840 67
Franklin 5 * 84,800 128
Gadsden 404 193 270,648 10
Gulf 39 1,283 955,333 487
Jackson 960 280 259,942 127
Jefferson 314 438 427,564 78
Leon 310 372 377,210 14
Liberty 81 205 143,370 17
Wakulla 96 1,324 169,750 23
Region 2,378 Av 553 Av 330,384 Av 105.6
Source:



Farms categorized by Standard Industrial Classification,
as they appear in the U.S. Agricultural Census, are listed by county
in Iable 39. The market value of agricultural products sold (1982)
are categorized by crop and presented in Table 40. It is apparent
from Table 40 that grains, including corn and wheat, soybeans,
nursery products and dairy products constitutes the majority of
crop value in the region, comprising approximately 73% (?) of the
total regional value. The task of estimating losses for those
agricultural endeavors is complicated by the constant fluctuation
of market prices and the interdependence of some activities, for
example the degree which local livestock producers depend on locally
grown grain for food. Thus, the dollar loss of hurricane dJdamage
to the 1livestock industry is not' reflected in immediate 1losses,
but in the daily cost increases due to the added expenses of
transporting feed in from suppliers outside the region. Damage
to field crops, vegetables and grains are more easily identified,
although dollar estimates are subject to the market limitations

discussed above.

The following 1is a breakdown of hurricane loss estimates

calculated for major agricultural activities in the Apalachee region.

Field Crops

The destruction of field crops and vegetables by hurricanes

usually result in total loss. The harvest period for most crops
in our region falls during the most active time for hurricanes:

August, September and October (see diagram 8).

The major field crops produced in the Apalachee region
are grains, wheat, peanuts, corn, soybeans, and tobacco. Growing

season for wheat and grains are prior to periods of hurricane
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prevalence, thus are less likely to be destroyed. As for corn,
soybeans, tobacco, and peanuts Tables 41, 42, 53, and 44 indicate
annual acreage and productivity for crop production, as well as

anticipated losses based on September 1986 market prices.

Forestry

The importance of timber production to the economy of the
region can not be underestimated. The effects of hurricane winds
to trees commercially grown for saw timber or pulp may have a serious
impact on the industry. Trees blown down often may not be used
for timber, but can be used for pulp. Immature trees and saplings

blown down are a total loss.

The industry must process the trees soon after the blow
down occurs in order to process them before decay begins, flooding
the market and driving prices down. Not only are losses in volume
accrued, but dollars earned per board feet or cord are also reduced.
The cost of removing and hauling the trees from blow down sites
is also increased by obstructed and flooded roads. This results
in lower prices paid for timber coupled with increased harvesting

costs.

The Apalachee region has extensive forest land in proportion
to all other land uses. Approximately 76% of the land area is
actively used for commercial forestry. Forest ownership and total
land area is presented in Table 45. Additionally, Table 46 shows
timber harvest by species group and product. This information
was used to project anticipated timber losses resulting from future

hurricanes. Dollar values were computed using average market prices
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for thousands of board feet and the price per cord. The values
used are normal market prices and do not reflect downward price

trends that normally occcur after hurricanes.

In addition to tree blown down, the industry is also faced
with transportation problems after a hurricane. Not only does
soil saturation and flooding present problems, but secondary roads
may be made impassable by downed electric lines or debris. The
use of heavy trucks is further curtailed by road foundations and

bridges weakened by storm erosion.

The potential commercial forest industry 1losses for our
region could be extensive with large monetary losses experienced
not only by growers and processors, but supporting industries ‘as
well. TIts importance as an economic mainstay of the area's economy
is on the increase as the timber industry continues its shift from

the northwest to the southeast United States.
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CHAPTER 11

SHELLFISH & FINFISH




SHELLFISH & FINFISH

The economic losses to the fishing industry due to
hurricanes are significant for three coastal counties in the
Apalachee region. Frankliin, Gulf and Wakulla Counties depend
on the commercial fishing income generated from the sale of oysters,
shrimp and finfish (Jefferson County along the coast is federal
property). Structures used to process and package shellfish and
finfish were severely damaged during the 1985 hurricane season.
Located at the water's edge where exposure to wind and water surge
is most severe, structure vulnerability to total 1loss is very
high. Fishing boats are damaged or destroyed unless deliberately

sunk in shallow water prior to hurricane force weather.

The quantity and value of the fish and shellfish landing

in Wakulla, Gulf and Franklin are listed in the following table.

Landings Total Value(z)
County (Pounds) (Dollars)
Total Fish Shellfish(l)
Gulf 8,219,906 7,478,598 741,308 1,966,985
Franklin 10,226,364 1,907,336 8,319,028 12,347,186
Wakulla 1,293,073 437,311 855,762 500,199

(1) includes shrimp
(2) Data from 1982

Source: 1985 Florida Statistical Abstract.

163



Apalachicola Bay on the coast of Franklin County had more
than 92 percent of the Florida oyster 1landings, generating
$7,495,000 income in 1984, Before the 1985 hurricanes damaged
the oyster beds the average oysterman 1landed 11.8 bushels per
trip. Revenue generated per bushel averaged approximately $5.30
per bushel. Averages show oystermen receiving after expenses
$46.88 per trip or $3.93 per bushel. A Sea Grant Study shows
the yearly income to oystermen averaged $11,706 (1982-1983).

Oysters and shrimp are two of the most important species
landed in Franklin County. In addition, the other significant
commercial species are blue crab, red snapper, mullet, scallops,

mackerel, trout and menhaden.

Coastal employment is dependent on the fishing and seafood
industry which provides income for approximately 60% of the
inhabitants. Supporting businesses to the seafood industry are
directly ‘dependent on the economic health of the fishing industry.
Ice ©plants, trucking firms, equipment stores and petroleum
retailers, as well as fish processors, truckers and packers, depend
on daily income from these enterprises. Hurricane damage closing
down the industry or damaging the oyster beds can be crippling

to economic stability and future growth in the coastal areas.

Source: Prochaska, Fred J. and Walter R. Keithly, Production
Costs and Revenues in the Florida Oyster Industry, Florida

Sea Grant, SGR 87, Gainesville, Florida, July 1986.
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CHAPTER 12

TEMPORARY EMPLOYMENT LOSS




TEMPORARY EMPLOYMENT LOSS

Damage to stores, commercial buildings, restaurants and
public structures directly affects the duration of unemployment
and loss of income to almost the entire county. In fact, it
directly impacts the region and.the state. The severity of wind
and water damage to non-residential structures determines the
number of days of unemployment in the four main sectors:
non-agricultural employment, manufacturing, construction, retail

and service industries.

Without any structure damage to businesses, the 1loss of
electrical power, telephones, sewer and water capabilities severely
curtails most operations. Closing of streets to traffic and normal
commercial activities precludes functioning to a majority of the

business community.

Average income fiqures for major industries are calculated
and published for each county. Dividing the monthly incqmes by
the number of working days provides a figure which can be multiplied
by the estimated days out of operation for each category of
hurricane. The category 1 hurricane might show 1 day out of
operation, whereas a category 3 hurricane might show 4 days out
of operation. The increase of days unemployed or loss of income
as the hurricanes get larger is a logical consequence.

Loss of personal income for an extended period of time
causes default on debts and lack of money for day to day survival.
Less obvious is the loss of tax income to municipalities and the
county. At a time when the local levels of government face large
clean-up and reconstruction debts, there are reduced tax monies
flowing in. If a local contingency fund exists it is usually
depleted guickly and in most cases 1is inadequate to fund the

recovery of a hurricane strike.
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CHAPTER 13

HAZARDOUS MATERIALS & HAZARDOUS WASTE
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HAZARDOUS MATERIALS

Hazardous materials have not been used in a manufacturing
process -- once hazardous materials have been used they are then
classified as hazardous waste. Should a hurricane damage or destroy
a storage tank, vessel, pipe, etc. holding hazardous materials,
it immediately becomes hazardous waste. The concern for the release
of hazardous materials in the Apalachee region is the greatest
along the shorelines where hurricane surge, wave forces and high
wind speeds can damage the containment structure. Storm debris
along the shoreline puncturing containment structures is a major
concern, Ships or barges that break loose from docks can alseo
damage tanks holding hazardous materials.

United States Environmental Protection Agency (EPA) has
established criteria used to handle, store and transport hazardous
waste. The general definition for hazardous waste is a discarded
material which may pose a threat to human health and the
environment. This waste can cause serious illnesses and in some
situations death. There is a broad range of reactions hazardous
waste materials may exhibit. They can be corrosive, reactive,
ignitable and toxic.

Hazardous materials stored or in transit along the coast,
Intracoastal Waterway and rivers are a major concern in our region.
River flooding and erosion may Jjeopardize storage facilities,
warehouses, docking facilities and barge traffic enroute to
offloading destinations. 2Any release of hazardﬁus materials into
rivers, bays or the Gulf of Mexico under hurricane conditions
spreads the material over large areas, and usually the release
is unnoticed until after the weather returns to normal conditions.
With the rivers and streams overflowing the banks the flooding
is extensive covering large areas of swamp land and 1low 1lying
areas. Even more serious is the potential loss of large numbers

of oysters and fish in the bays and rivers.
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The most serious problem faced by local governments after
the storm may be the contamination of well Adrinking water from
hazardous materials or hazardous waste spill that enters the water
table,

In the United States there are four primary industries
generating more than 84% of the hazardous waste: chemical and
associated products, machinery, primary metals and paper products.
Two of these industries, chemical and paper products, are located
in our region. When the industry generates more than 2200 pounds
per month, it must report to the U. S. Environmental Protection
Agency how they dispose of hazardous the waste. Less than 2200
pounds per month are regulated by the Small Quantity Generator
Program under Florida Department of Environmental Regulations,
Solid and Hazardous Waste.

In the Apalachee region bulk storage of fluids in 1large
above ground tanks located on the shoreline is a potential problem
during hurricanes. The majority of the tanks in the region contain
gasoline, diesel fuel and bunker oil (Grade C). These 1liquids
are not classified as hazardous materials but are classified under
oil and oil derivafives. The accidental spilling of oil products
could have serious environmental impact on aquatic life in the
bays. 0il spills are normally the responsibility of the Florida
Marine Patrol; Department of Natural Resources: telephone
904-488-1992 during work hours or 488-5757 during weekends or
holidays. The U. S. Coast Guard also shares responsibility for

spills in coastal navigable waterways
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HAZARDOUS MATERIALS

Resource and Recovery Act (RCRA)

The Resource and Recovery Act of 1976 requires any person
who generates or transports hazardous materials, or
who owns a facility for the treatment, storage or disposal
of hazardous materials, to notify the U. S. Environmental
Protection Agency of their activity.

Coastal Counties

e Jefferson

None

e Wakulla

l) Tenneco 0il Co.
Highway 30, St. Marks

2) Warren Petroleum Co.
St. Marks Terminal
SR 363, St. Marks

e Gulf

l) 5t. Joe Paper Co.
Highway 98, Port St. Joe

Franklin

None

Inland Counties

e Calhoun

1) C. C. Bridges, Inc. (Chevron Jobbers)
310 N. Main St., Blountstown

Liberty

None
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o Leon

1) Safety Kleen Corp.
3082 West Tharpe St., Tallahassee

e Jefferson

None

o Jackson

1) Lea Chemicals, Inc.
Marianna Industrial Park, Marianna

2) Lehigh Furniture
637 E. Lafayette St., Marianna

3) Louisiana Pacific Sawmill Plant
. Highway 275, Cypress

4) Kaiser Corp. Malone Farm Market
Smokey St., Malone

o Gadsden

1) K. C. Manufacturing Co., Inc.
404 8. Shelter St., Quincy
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HAZARDOUS WASTE

There are two categories of hazardous waste generators,
small quantity generators and large quantity generators. The
separation between these two categories 1is how much waste is
generated per month. If the quantity is more than 2,000 pounds
per month the industry is a large quantity generatory and must
comply with U.S. Environmental Protection Agency (EPA) requirements.
Industries generating less than 2000 pounds per month are small
quantity generators under Florida DER guidelines.

Hazardous waste storage, transportation and recovery
operations are very important to the Apalachee region. The drinking
water sources, wildlife, agriculture and fish and shell fish
viability must be protected. Contamination of the underground
aquifers, rivers, 1lakes, estuaries and the Gulf of Mexico might

have devastating effects on the future economic growth of the region.

During hurricane weather conditions it is possible for
facilities storing hazardous waste to be damaged dispersing the
toxic waste into the environment. Where the dispersal is into
rivers, swamps, estuaries the area affected can cover many square
miles. Emergency managers are aware of the location of most of
the hazardous waste storage areas. During normal weather conditions,
the containment of hazardous waste leakage or spills can be handled
with State and Federal agencies assisting. However, during hurricane
conditions the leakage or spill cannot be contained. Industries
should be encouraged to reduce the hazardous waste quantities to

as low a level as possible dQuring the hurricane season.

The following table 1lists the large quantity generators

in the Apalachee Region.
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EMPLOYMENT AND SALARY STATISTICS IN THE APALACHEE REGION




APPENDIX A: EMPLDYMENT AND SALARY STATISTICS FOR THE APALACHE REGION

TYPE OF INDUSTRY i AVERAGE AVERAGE TOTAL ANNUAL AVERAGE SALARY
{ QUARTERLY MONTHLY PAYROLL (dollars/hour)
i UNITS EMPLOYMENT 1984
H 1984
CALHOUN COUNTY t
CONTRACT CONSTRUCTION H 13 40 473335 5.60
MANUFACTURING i 40 343 3972556 5.48
TRANSPORTATION, COMMUNICATIONS

AND PUBLIC UTILITIES H 9 129 2223234 8.16
WHOLESALE TRADE : 15 %0 1463750 7.70
RETAIL TRADE H 59 312 2534879 3.85
FINANCE, INSURANCE H

AND REAL ESTATE H 4 12 132260 5.22
SERVICES i 42 289 3039137 4.98
GOVERNMENT '

Federal H 3 3 497187 2.1
State H 14 b2 200093 6.87
Local : 9 339 4681026 6.34
FRANKLIN COUNTY H
CONTRACT CONSTRUCTION : 5 1" 150733 6.49
MANUFACTURING ' 18 107 1208270 5.35
TRANSPORTATION, COMMUNICATIONS !

AND PUBLIC UTILITIES \ 13 &9 1096533 7.52
WHOLESALE TRADE H 20 124 1351643 5.16
RETAIL TRADE ' b1 N 3079130 3.93
FINANCE, INSURANCE '

AND REAL ESTATE ' 15 118 1593102 .39

]
SERVICES ! 33 233 2382365 4.84
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APPENDIX A: EMPLOYMENT AND SALARY STATISTICS FOR THE APALACHE REGION

TYPE OF INDUSTRY i AVERAGE AVERAGE TOTAL ANNUAL AVERAGE SALARY
\  GUARTERLY MONTHLY PAYROLL (dollars/hour)
i UNITS EMPLOYMENT 1984
' 1984
GOVERNMENT :
Federal : 4 30 753550 11.92
State ! 18, 129 1726161 £.34
Local ' 12 388 4961120 6.05
GADSEN COUNTY H
CONTRACT CONSTRUCTION : 445 4910096 5.40
MANUFACTURING H 1549 20693999 .45
TRANSPORTATION, COMMUNICATIONS |
AND PUBLIC UTILITIES H 16 142 2313915 1.72
WHOLESALE TRADE | 24 450 7161452 7.54
RETAIL TRADE ' 149 1294 12169319 4.4
FINANCE, INSURANCE H
AND REAL ESTATE : 43 296 4001995 6.40
SERVICES ! 143 790 6265386 3.76
GOVERNMENT H
Federal ! 7 124 2635408 10.06
State H 34 3344 48384109 6.85
Local - 12 1670 22993000 b.52
H
GULF COUNTY H
CONTRACT CONSTRUCTION : 17 95 1786313 8.90
MANUFACTURING H 20 1182 30127940 12.07
TRANSPORTATION, COMMUNICATIONS
AND PUBLIC UTILITIES o 13 373 7297833 8.79
WHOLESALE TRADE ! 4 17 16b6467 4.64
RETAIL TRADE ' b2 370 2893674 3.70
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APPENDIX A: EMPLOYMENT AND SALARY STATISTICS FOR THE APALACHE REGION

TYPE OF INDUSTRY ! AVERAGE AVERAGE TOTAL ANNUAL AVERAGE SALARY
! QUARTERLY MONTHLY PAYROLL (dollars/haur)
i UNITS EMPLOYMENT 1984
! 1984
FINANCE, INSURANCE !

AND REAL ESTATE ! 18 a8 1235006 6.64
SERVICES ! 33 287 2507271 4.14
GOVERNMENT !

Federal ! 1 14 341675 12.23

State ! 19 114 1300630 5.40

Local ' 9 536 6637842 5.86
JACKSON COUNTY ;

CONTRACT CONSTRUCTION ! §7 517 4493931 5.95
[}

MANUFACTURING ! 45 2128 25287425 5.63
TRANSPORTATION, COMMUNICATIONS !

AND PUBLIC UTILITIES H 14 309 6385418 9.78
WHOLESALE TRADE ! 50 818 9231610 5.34
RETAIL TRADE H 204 1884 17792617 4.47
FINANCE, INSURANCE !

AND REAL ESTATE H 42 387 5874431 7.19
SERVICES i 149 649 4922661 5.05
GOVERNMENT H

Federal H 8 130 2720665 2.9

State H 42 2293 32840899 5.78

Local ! 20 1935 25613797 6.27
JEFFERSON COUNTY H
CONTRACT CONSTRUCTION ! 11 &0 331327 4.19
MANUF ACTURING H 18 381 3932768 4.89
TRANSPORTATION, COMMUNICATIONS !
AND PUBLIC UTILITIES ! S 85 1876610 10.45
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APPENDIX A: EMPLOYMENT AMD SALARY STATISTICS FOR THE APALACHE REGION

TYPE OF INDUSTRY ¢ AVERAGE AVERAGE  TOTAL ANNUAL AVERAGE SALARY
| QUARTERLY  MONTHLY PAYROLL  (dollars/hous®
COUNITS EMPLOYMENT 1984
: 1984
WHOLESALE TRADE ; 9 120 1479001 5,84
RETALL TRADE : 4% 314 2434039 3.97
FINANCE, INSURANCE :

AND REAL ESTATE : 15 % 1218462 8.27
SERVICES : 5 224 2666326 3.78
GOVERNMENT :

Federal : 3 %5 496253 9.42

State : 17 % 1388098 6,92

Local : 8 2 5403004 6.02

" LEON COUNTY :
CONTRACT CONSTRUCTION : 553 4110 54584626 6.29
MANUFACTURING : 118 2306 17297399 7.66
TRANSPORTATION, COMMUNICATIONS !

AND PUBLIC UTILITIES : %2 2449 48410126 9.30
NHOLESALE TRADE : 245 2709 54387182 9.51
RETAIL TRADE ! 871 15100 131542063 4,42
FINANGE, INSURANGE |

AND REAL ESTATE : 437 3926 61985054 7.48
SERVICES : 1723 15685 230615901 5.9
GOVERNYENT :

Federal | 30 176 22485338 13.08

State : 160 25364 436855824 8.16

Local ; 21 4450 107131801 7.63

LIBERTY COUNTY |
CONTRACT CONSTRUCTION ! 4 "3 567446 6.25
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APPENDIX A: EMPLOYMENT AND SALARY STATISTICS FOR THE APALACHE REGION

TYPE OF INDUSTRY i AVERAGE AVERAGE TOTAL ANNUAL AVERAGE SALARY
i QUARTERLY MONTHLY PAYROLL (dollars/hoyr)
¢ UNITS EMPLOYMENT 1984
! 1984
MANUFACTURING : 23 216 2854747 5.26
TRANSPORTATION, COMMUNICATIONS

AND PUBLIC UTILITIES ! 7 3 397814 5.23
WHOLESALE TRADE H 0 0 0 0
RETAIL TRADE ! 14 120 806382 3.18
FINANCE, INSURANCE H

AND REAL ESTATE H
SERVICES ! 10 178 1621616 4.31
GOVERMMENT !

Federal : 2 §7 743903 7.19
Slate H 12 51 702787 5.52
Local H 7 189 2303878 5.7
HAKULLA COUNTY H
CONTRACT CONSTRUCTION ' 14 45 395147 4,16
MANUFACTURING H 13 580 10999376 8.98
TRANGPORTATION, COMMUNICATIONS

AND PUBLIC UTILITIES H 1 101 1574482 7.38
WHOLESALE TRADE : 8 3 389000 3.02
RETAIL TRADE H 4 398 2847205 3.3%
FINANCE, INSURANCE !

AND REAL ESTATE i 10 52 633022 5.76
SERVICES H Ky] 303 2817577 4,40
GOVERNMENT H

Federal H 5 47 1014086 10.24

State ! 14 &7 890425 5.29

Local H 8 444 5697133 5.08
TOTALS H 6465 111808 1617436533

(Source: "Employment and Payrolls of Workers Covered by the Florida Unemployment
Compensalion Law...", Florida Department of Labor and Employment Securily, 1984.)
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APPENDIX B

SUMMARY OF STRUCTURAL LOSSES BY LOSS ZONE
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STORM IDENTIFIER

*

Storm Identifier Category Landfall Location

A 1 St. Marks

B 2 St. Marks

o 3 St. Marks

D 3 St. Teresa

E 3 St. Teresa

F 3 St. Teresa

G 2 St. George/Carrabelle

H 1 St. George/Carrabelle

I 3 St. George Carrabelle

J 5 St. George/Carrabelle

K 3 St. George/Carrabelle

L 3 St. George/Apalachicola

M 2 St. George/Apalachicola

N 3 St. George/Apalachicola

0 4 St. George/Apalachicola

P 1 St. George/Apalachicola

o] 4 Cape San Blas

R 3 Mexico Beach

S 3 Mexico Beach

T 4 Mexico Beach

U 5 Mexico Beach

v 1 Offshore

W 1 Offshore

* V & W do not make landfall but parallel the shoreline.
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Hurricane Moving

NW
N
N

(NW)
(NE)
(N)

Paralleling
Paralleling
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CALHOUN COUNTY



JONVY / dIHSNMOL /7 NOILD3S

VRO AINADD NI IRD era e entm et 1 [

N

-

- g e = e e e

MIESE

VAIIOT4
ALNNOD NQOHTVD
OV AW VAN

o

T

“fperncnniigannn

0n3u) TrINGD

191




TABLE B-1 [CAL“[['N rruNTLJ

192

-~ o PR Y ] - R P IR e DR A P DL DV PEIYINE gV ) PRI L 1)
L) (e A ot NI D A MO Tl 4 Gl 1151, WD WO WO
B e » DI Ssvace e Qunllc.co D eseetres POV Wt *oeve oo W) B es s oo P 000
AN A NN T2 L g »x N ettt PR ey
- b ‘-U - -« <n <
a a a a a L3
—
Ll ] SO NAN NP OOt N ¢ OMM\MMO AN DN O NN
v L el L-2-1 -] Ll Lad 0 g wa ~ON O NP NS “wW oo I Mo
A ol O -t Ed™ [ aid S [ =] - -~ -
(YY) [y s Lod o - [V Akl wa
[-[%] [ 1%} [ 1% 1 - N
re Xa 3 ta = Lo ra
E e =2 Da D« 2« o<
XA Nn ZaOmmmONM RANODO ~DNO z;ﬂl\“‘ zo 53 o DMRM Ot EaEremon
- -2 -1-g [ <l D N O ~e DON NCeO o o ome
) ~no d L) Lt -1 - -t ~
-~ ~ -+ vt
-mn P OO O [ ool ot il ol “ﬂ”ﬂl'\““ O D = VD NPt - OM WU
NN tadan -1,) Lok aed OUINNO- e O =0 P oMo oo o™
. Pevecee IR EXX] o----.oooo' cevseevs ssvoenve PR
' | 4 - [OFe et MO O o WD O Nl NN & OD > OGO Ot DN
who WO OOM p‘.-ﬂﬂ‘-ﬂ NNMNMOQM [ d VIt O ot N
DI OWP OODON~ DN ORI O 0 M~ (=171 L] (=4 -t ¢
t 5.3 .44 PN N 4N Dt DO =iV ZCOOOM NN Ao Z a0 =i Zza b D e < N
- TN ~Nen NEIDrdrd Bt =M@ > APN Oem NN - et W - € ©
< = ~ N E L ®© © kL il -t [ ] L BN ~ - = L | g
[=% [~]] -t - gr ~ [= -t Q [~1
- WA BBAN LD 2 2 1 1 ] L4 L PRANAR C L L 2]
[l d | g o0 0000 —0000009 - o
30 TOQIOO0D ZI00I000 ZOVO0IVQIVA00 TOOOO OO = z
w e Weeeoeeres Y esoeeev e Weserw grO e Weeoee s e Weesseoe W eeoe s
o ow QU oL o vl [r%]
o > > > > »x ]
- -t -t o<W -l <y -rh
a a a (.8 -9 (-3 [ 3
— - -
L] C N, NP OO | o OMMTMONN N ND O
L1 O~ =t © FON ° ~~ ~ON NeO - L1-1 ] L
- m e L ) ~m ome - -
XN an [ L4l L] e - v -y [ 1] [ 1.4
W - Wt s | ad et Abbed
< DAY B s -w N
A X xo v a
DE M a4 NP D =11 D PN OM O & i DM O mCFmQN
FA. aavw L1 g AP~ @0 ZAP WY O r~ EAWPN P L 14 L4 1 4 SND T
a [ S a ~eno Ottt -t ar o o -t [ %] ~N
- ~ -« (-4
o
L
[l
o3 Sod00ed 0300000 QP00 OOC D000 000000 0000
o0 030D ON 0000000 0000VCOOD00 DOOOT O - DVO0IOO DO0DI0
.e o000 0 et oev e e0aso 000 ®ose0 s 0. F 4 oo s es s e
w
=
-~ w | [y
-4 & & O U - oD «xw
it Wt W [ “w - wa
- - [ 3 - W — [SS 4
- —-- - - Ll w jotdSa -
b 1) 14 e > o L d - 1
(%)
[ [ c (=] [« ¥ € (=
- - - - - o f» -
e o o o o o lo o
- - - - - S B -
7 - k4 LU L R 4 LT A L2 z X PRl et - L X g v |> LA L L T > oLy
u ('Y u v u w u
(S (5 < o < u (5]
v coO| v - | rOoCrT O (O QCLPC e Cmerd | Ve rmear c | oL eome| Lot
—cnen [l latia ] Tt L] —T0 MmN T = e DT NG N N O e sl A0 4ol [ -L- LAt
cl Zeo| | Z20e0sr e I RREE Zev*vevesvcece O Zoeeesoev > |o| T eeeaces| B Z oo
9 pen LI VLTV ) WEORAINANN ¢ KDud MemMARIAImmesm Wi T mesar ngee > O LW ettt LN ™)
i >0 154 (v A - Z (o g
x a« 4 o a . W o 3
LI E| x| - w r w ™ =X | -
-« & x| a x| a w! a w o Qo x| o x| &
-~ Peped B2 [ =] [=} w 1O [ -
Lot M LI EOInKA AP | | [ RO L L VEC - P UATR UNY | pe CINH DN T [t WM WD NP | NN 2
v - o | i or B s £ M~oNn Lt K% NDN nro e Lyl 00T { v " oMo
4 (] Lanba L e T o] T ~r How - -
- - - ~ T
v & v A own xwv - a.a o
i [ W ot b - d x .- Rtd b
- Ol s ™ vy v o L o o S e g A e ™ D - “© > 0 ) S e e g it 0 e e e e s
| XS ML A WD VOO L O A U ol D l.uq.-lo..rbmof'-—m\—‘ RN rAO O R o G IMMMIL N LT N
—ta N w L -k e " el Pt r) ~a - @A N BT a W - & - vy PO
Zza za - Z an ~ M PR ) < ~ Zzar ey, X L4 z= -~ Faulal o~
e a - a~N - a - . a a
~
a
i A
j (S -~ @ i O DN @ cyor~Ia @ ND T P e T O Y NN oM @ 1t INY. TL
PN A - CUNT ANV Oy M P O Sy
.o (R o2 e e RN YK <+ @ LR
- - LA N DN O et S D O D F DT LD W= e . Yy SO DM
acvp > DeI N XS Fal,] - DM R AT T WP NP O W DN W o~ < Qusrs N
o o= CODWE —~ GO G O - I © L - Fi~S
CXLjes. DI OO ™ WA D3 U R N e [ (=} § oa Lot laal o4
- - LN - L T a8 - N \r e - - - O A
- ~ N [ - Lo Laglond o o
{ - e ~ — -
v v
%)
c
H -
i
- — - - - 5] - -
i - - - - - - il
- i L X R O e - | o W s mapr s | L LV X ] ~ BPRAY -] o Ll ahad ol
& 3 o< [ —lz (=] -z =13 e
|4 - C - [ 1 -te —low ajc - [
~ [} ~ ~ ~ e « |~ ~ e
L L =N A D) FIR LA X 47 ke | PRI Lol oY o o} BT L AT Y ] Q= D PO [ maidad
e a - a - o ;‘; < - a v - ac Z |a v - e v
[ =2 [ S [T - D [P e & IC o Q o
w u w 'S w - '




U e G B0 Eh S0 TN R I O we

FOR ZI0N

1

G SCENaARIM

S5T0kM

PLILVIVIS Do PVEVE 24

PP RORVEVEVINE

FLOLEL LA L LA WA DI P
R EEXEER] . PO mscoese
2 - »alitd
< <

o (Y

o~ g o g O s o o,
O D BN O Nl OO o IO =t AW

Vet O A "~ »r O orn
« -t - - o atJ -
i 4 - W
1% L %)

43 o
- >%
EANND oMM Q¥ E O WY =M D
N on O o
) - -
- .oN
P D NAD e i O o D MNP D
Dt DN Nt O P 4 O~ Y
Se s eeswsve . a9 0o e
Y ORI Po Ay P Mt OO

WRO ™ TN = W P PO DDt O
o NDO© O TND QU Dwmitr=rn O
T ot 2=HNO * O EA~ ~ONO
= I DedO =4O —-Em -

E L -4 - » o L

(= o

WRARARAANAN AN AN

—0000ICOO0DD —0000000

ZOVOOQOOIOO ZOIOIVOO

WeerreeTeren Weeeseeey
VU v
>a »x
- |

a -3

O D 0 MO Mty O o O NN

- G~ >~ @ Qe

- - ° L
[} -~ aw
w. o]
oW =
A L e
- N OVD R =7

LAV Tunur L 2] N Oee -1 44
an - - -t a

- ~

O VCIOIIOD QOO0

OI0C0C IVDIVO 0IJ0VO00

A EEEEEE X asc e
w
O L %]
b e
- X -r
- - -
20 ac

N T T e

PO e v

WELOALT N LN
AR AL L L]
Z eesceeseves

ot —bosd 4t}

ALAATY A u)

WL L L
=T E T
A EENERN]
= N et e 4

> <
-ty -4
o5 Zl -
a x| a
- i
UV WO MO [ oad F I WK
RN VTN > P e
- - - ~ ~ .
— -
@~ o
[ pup

G e P ot o e
A e L ODINM—G
Wy

=
& - ~

W O 90O
VO N 4D
RS
- DR AP
OO MT N 4T T
Nk DLNNPNL
R it TS TV T PN
AP — TG e
N - -

—
-
LRl T e
[
-
("R laVhal Fiatode Jl oJie ]
v, -

©

T s P s o s e N st
A UMMt ymies

-tla Qe ("L
ia LS ]
a

ML M0
e

o8 o000
P NP I O
AP L o
—[P ey O

[y CROr. ]

— -

- pa——

-

<

A g

o

-

PR N T ]

«~n -
-

< [ALY
13:CRAT.CT0 I TH

132386%.0

ANNUALIZTL ¢85S

00 70N

1.0C

SRECHENCY AT STOM APERFICTIENT

L VDN T W

VAN IVt Sk s

AN S Bt

OV e T IOV, Y. Ly N T ) e B P P W Y P e O
P2 v e s s e [Z- TSR W ®es v s smes e PSP e ve oo
> - X Ll ~ -

- -« - -«
& Y a a
-, . s o - o
OMMMON NN O O ND OMOMm OD & MOSNAIN

" o0 NN oM v NN Or- NO— QDeN
o o - x4 - - L) [ N ™
[rro] Wt - v
@ 2w ®w [

o T xo Eoa
D 2 = 2
Z o QNN ONN Zaer-mon ZaVNEO MM Q& =MD
- @00 S ome O NN~ on © e
- - ~ »y - - -
~N

WIND
DAMAGE

9]

NGO Q-

D P T T
s % av e
D P i
AT At A
—<l> crorm
A, Ve
- o~
o

"y

TCTAL

EOF I7ME

[Pt Ll g
~

FOR 10N

193

-
-«
R
c

-
IRV R ALY gi- 2g)
7S -

L1 L L 2 1) L 1] L L L L T 2 L 1 T ] L2 L 2 1 1)
-00095000 ol g o000 0000D -0000009
Z 0V ZOO0VIO ZODODOOI0OD TOIOI0QO
wWesevere wWeseee Weesrereveee Weeveere
U L D DO
> > > >
L £ L] <y -
a a o a
il Y -1l =N ONO® O, L4 J
oo, o oMo - GO -l Qe - Sl
~ - - - -
X | [ L4l [ L e - [ 1]
o d | e e et
cw { oW ow
E ¥ Aty L
- ONM =1 DAL D ~
&Lu wou &Y OMe LRV PN~ -2 1) F X dal e
a e a ~N a & -t -t -d a
-~
OOINIOD OIS DOODIIDIOVCD QOIIVVD
SOOV:IVD (=2~ 1=2 }=] I00ID0DIOT 0 OoO00000
L B B B LI N 4 ® g0 0 e po g ee 20 e 3
w [ J w
D [TNY.) o ao
-, b - U] i -
[ - L -X
< - - - —~-
o 2L p 1~}
(=g [ c ©
- - = -
3 & e °
- - - -
> VuE e > “y o - PR e 7 A
o u M u
e < LS [3
v e gr 20 | v L a al % G il i O | 0 recooae
[t dniad ot Al o t-s —0 Ny [ AL sl ot ol o e ) | etakailad ol ol Soke 3
T Z 2o e v eve| T T eeeve| T Z®aessses s T T eeenee
Vil WENT - LR} - .-
o %] o o
Y ¥ x <
T« E| - - | - Jaf X
of a af a al a Pl a
©c - o P i i | —~—— s
- o TN e | - VOl OMOMa i - & IO Y
5] o COoI | v v o | - A oM~ O - [ Y]
. — - « ~ ™
- -
an x v a.n : av
-l wdad b e
e N Ny S A WD s T e v s S S g el -
Al e f?, 0% NP P WO T XN PRI 4T L T TS PVE 4 2O E10 -~ AL
—aN wBOY —-—l e D J e o Py el [*L 24
Zwa 2] Zd= . 2y - - - = N M
o & a -+ ~ a

L= Tt T
LT T o™
[ RN
WDt
T>OMDM
[LNV- 7 T

. 0
[l {0 Ll

Q)
-

FOF 20N{

le.22

ALY
709529,42 VITH FREQUINCY 3¢ STI2M COFFFICIENT

T(G52Ge42

ANNUALIZER ()55

-
=]

-

l.oo




STOFM

o vew
i
<
~

-ttt 4
a v
[
u

-
Ll 4

B
L-3alad
- o

-
)

1]

-
AR
>

o
e
LT

PRI IVETTTRN

-

- S bt

4.00‘3 v

WO woe
D e een oo

EQF 2rti

Rl AR " 1]

~0x NI
“sen ey

- WO )
S I vO
AN O LMy
CF et ~raps |
L ahad b4 A el
[£) @ L

FOR 70OME

.
et
- D
-
(228
Ll
Q)

-

B NI A DO
NONOPTTOLD

s s ee o000

WOF~O > OO
GV e O
T E DN O T |

-
-
CRARTACT A
(%)
-

[P LY R TR WA Y- 23
w -

-

FCE 700

i o.'au ecvoene
> > >
< <y "«
a [ Y
PN OO OV D NN D et P ~NO >
ATN Oy mi NN ® ~0 NN Ne
€. - —yrn ad™N el ° no [ L. L4
[ b i
oW 1% [
T ! o zx
2« | D D«
ZaNeLNNeO | ZANNNONAIRM«NN oAl DM
- Dt O N o =~ SON Neo
- it © et © ne oM
- - -
LA adal -1l P O NNt NG QO P NN QN
M DN MN DN DO O ~mD ONOo
AR Sseesesote XXX
OO ¢ [ QO 4N OFn O NG O b
-4 JOI\OMN g UBNON D 4 D
QU OOM e O PP ONN T DO OO NN O MMO
z et I BAP=OP®MNS i D ZaprooONMe
b ® - MEWMON N NOS s dalalale el 1]
» w © - ~ @ o matin ® N
~ [ -
LT L T TN LY DT L T T LT LY T
[t dtbd et o —P000000
b =1--1-1-1-1 ZOQ"QOOO”OO ZAOOD00D
W ® o9 e W e oo o0 e e Wee s
(42 QY )
> > >x »a
- < <
.S o o
neNNOo | ORIV ity NG &
LAL R T = NN @ Ladd =~ oo
oy N - © no -
awn [ Ul ~N awn -y
o ol Pl
LI - U DW
A" W A (-
S e NN O B UV D NN P N O DEFMOMOQ
b A el I 1 T Lap Ny ®© ~ A£MADUN NEQ
o -t a® et - we o © mo
- m L]
OMNIOCOD DO [-J=l~T-1T-T o]
DO2O0SDO0O0OD0D 0000000
o8 ® g0 00 0n ®9 s 0000
| w
x O [ 1
o we
T e
-t o
ac »
c o <
— - —
ar ‘e L4
-t - -
7 YR e b 4 A T 7 Y v e
wr wr w
(53 I8 o
v L LS ecocccrcCCe (v caCeccre
- NNMnD | et I e L g — A AN
| Z e vec o P oeevs oes e s enivi > oo g0
A aal o LV LUV i LN P e e e MR P T L DT e I
o o (=)
> a x
| ow T o x| w
af & wl o af a
= - -~ | o ————— | ———————
- LT = GO~ | = NOIN
v ey e ~ Oy T M~ | N N Do
— qm Nt L ¢ o ™ wmT
L L -4
N xw o
L o M d W4
€ rw e B o v 0 e e e e o g L ————
FRUPII TN R LU Mg, 3 OM N L O
A I e - MV ™~ 4 A E PO ST
Za~ -y LAg ~— - ey Zar g
a (-3 Ll a -

Ll LAYV}

Lol SN AAE Lo B Ll o]
woN

~

LT X T

TOTAL

GRANN
T€T 81

[l kel
ol

_us

194

4e2f

4R240837.46 VITH FFECUENCY NF STnoM

4B Z4EFT 49

M

DEFFICIENT 1.00

~

.

-
>

AMNUSLTIZED LD
FUP 10Kt

PR NS TV

PPRUTE FROTEN

- PRI L R Y

) et e e i o o s

A DN L P

- W e

za -
a

@ 0 FO =N

u SN~

R EEER)

-t PIL T Y.

- e OF

[ A Il Tala)

[=] ONTIU D

b RO P

o W

-

<

Y T R o

S

-~

g L T
—~

USe

.

AP QO O N W OOO QN WP et O O OO
D s sesas e IS AKX D e s pov e
>x < > I -~ @msv—w
L L ] A e -l -4

[ a [ 3

S, S S o - emat A S A S S S S,
b O N NtaO O OI\OOMMOQ
- oo N Mo - NN~
[ ] - & -t -y -t -
Wi [ el
[ id (¥ Ll
a zx Xa
Da 2 o>«
T OO O ZTavremon 0. WD O NN O
L 4 1.1 ome o GAONN o
- -
-4 ~
N O NGO O W g BV NG
ey ~ ot Mt 0 P @ r D MON
B EXEREX] ®sces eseesntnoe
QM N O N O® M N> € =D
DO W O v =4 et D

JI\NMONM ovPoerne o 1+ ]
Z2 GO0 O ZAMONG O = - P P O Tl
“EO—~ P pt™3 O
» Bape ™ " mRUrs ®E N Ll

Grl -
L L L1 1 - -
00 e —d

Z20033070 ZOO0QO £O0 30000V

W eesegposs LR 'Y WwWeossposesve
DU wo [1-1%4
> >ar »x
L L V1) oW

o
N O NN D PNDOL OO O
~ VOD @ me - N >r-
- - Lol - e ©
x=n awn [ L.} -
o -t
[
p A4
D o
ZTne oww
o e
SO0O00
0000000
TP N )
x|
s
-
i p g
3C >
c c c
- — -—
o o o
< - -
z Ll L > voey > LI X L XX X d
o u, 1]
[q . [5) !
v [l S alt-a s mrrve ] v CH BN,
ettt 2 S la Lyl =WO0 on et P DR DL O
| P seac s T ZT oogre| ) ZTessess0000
LIV WL T T ot -1, g ATt Doy D L e Shand anda Lt ol V]
L trry =i - Ot ™ -
@ o x
| o x| o L)
) & - & al o
o o [ ) — iy e | 3] ot s g o i i,
- DTN TINN | LN TS = C D W MW T
vy - T ox|{ v o ey Ladil -2 lnd o~
- - ~ - - <
-4 -
awn awn xv
w Wt Lk

PR OONT - AV O iU [*.X 3]
zar ~ Zaw P -
a Qo o
Omh”h@ g TN O NP
ST PTNY P NN ON
s ey Seesase e
- N T - M N D N e
aslscr~am QA OOW L NS
[l A g RS O QT C W
LEP ING W QAP et I P VP
—IAN D Lol el Alala Ua s lod
IR Ll ] o
-
- Ed
< <
- Cureri U P T L T
2 [ -2 =
jon 1 2 [d
~ L
T Tt by MF LT O D
x - x v =t
o = o -
uw u

O h 0 a8 s
3 LN VMO

--—----‘-



FOR ZQNE

J_SCeyogpn

TTRYG
by RCE T
“) iiehP
3) 35,5
¢) 74065

STURH

et

L2224
DR

onQ 2VI00

o33 Qo0

cee toe
-
[
i
-
- -
ac

S >y

veva

L DO

s vow

AN~

- -
v
e

NLMABER
FeRC LD

- -

vy

st

-

—e X

e m

-

TOTAL

Ealates
-

11.52

2941
6952.13(,63 WwITH FREQUENCY 1IF STNOW CODERFICIENT

6UT2130,4)

ANNUALTZED LUSSH

d
<<
o

L

1.0

195

PR T Y 1) -y A - L NS N NN - Y ) oy g -y PPRLVIS W QU
WS w L WO NN O Wi T
Dreecso s se 80 Do sveasgsoesn WS eeswsns D s e D esenees
XM NNNNNNN AL NN »x P Ol IEOHNCOHOME
- -« - LY - <M
[ Y & o a a
- —
QMMM DN N-NDO SN OMOoMMOD o N AN N - AR
we SO N oMo C - L0 [ L 0 - (-2 4,1 v »noOm mmo
[ -t [ =) & it -~ - © Lt LU L] wd N
ww D™ W ddog ] [ A e
LA [ d [ od ou Y
e T P {3 ra t 1% -3
=2 2 D« 2= DA -
Za0mmmON, Za er-monN ZawnN® O m4De Z O ANANND Eare i Ll L]
- L-T.1.3 o omMe & OGN Oy © = ore L]
- -t L - N ™ - FNS
-4 ~ -t
O et OO N VP ~HO ¢ NOV DO~ OO O O VOO0 =t L3 DHIND DO D
NOPrre@ P OO @ NI Ot MNP P 4P O me; - e
tsees e sees e LREXEERXEXEK] IR AR LIS *e seevse
AN OO h-aono PV N MO ® O o (Y 0 O {3
MNP N 40 A D O NN O wm® WD B MDD O
OWIOM =D O O ODOE L ON VHO B P DN DN o PN MO QWD O N PO
« k 4 PN O AN O Fapn ~ Zawe =z PPy
| NN '-Oﬁ"‘ o m ——ry o = ® = et | RNt At
> 4| -~ N g - N =g b B "~
o) [~ - Q) [—] Or - -y
F L ) wone e - - LY T
d 200 00 —000000
ZOQOOOOO ZI00IO z 1=} o0 ZzZ00 ZOOO
Wweeeosos Wesseoe Weeeoesowsve Weesrseosee wew Weeosse
o L D0 oV W L
> >x >x P > >x
- < <y <y b -
a [-Y a
- P
Q MO0~ NNDO O DO MO MDD & Mot NN - - Ot Mem
™ L2 -1 ] " oMo - PN~ O = -y DeN DM MmO
- - Ll - - L -] L - D
xn 27 -t - an an P
i o W W d -y [~
oW - =u ©ow 1% oW
a L g Ew ot w At -
.m.fmmnom BTN DN 2x - F =l 344 @ O WS TN
a3 DL 29 me 20 QO - 1] P -1 Je¢r X AVNOM MM
a -t [N ~ a - -t [N ~§Nom a am O
~ Qo -y
>
.
-
OO e 020D QROOODO0I0O [=1-] OO
IVOO0IA0 SO0 QUVQLVOOIVOV o o9 Q00T
LI BRI s a® oo ® e e 0 g 00 =z LN 3 a8 d s e
=4
& W 'Y} - (9] - -
o o [ 3t *x - - 2T LX)
- - o - '8 e -
-z - - - - - -
- —-a - —aa ur | - -
ac > »c »c c 3¢ >
v
(- [ < c r|ic [
-t Load Lo > o (] -
o o~ o o clo o
- - - - -]« -
Ld LA T L X L d Vs 2 CRpR s uSE e z LR L X |- - » LAl
w u u Y] . u
. (%) o IS u e © .
v L e b A AR s rarrer [ L= O ONR i | W €y vttt g [ ol 7 Ll K72 LY LT Lals
=P ORI A T NN = L NI O A e ORI —nn —— et
X| Zeveossoix| Tosvoeo|x] Zoosvsesrosn|x] Zoossane |l Zee[fu] Zoeeanve
ekt LY LILNLN ) B Lo NN E¥ L Latt Nial Iat L tlaUie MLl | 21 M NN RN IR - e tmen LATHNE ool Tal 4
5 © > Q) ~ oz (=4 hd
x a o x W a o
| = } u | W T W m | T ow F|
x| o x| a wl a al a i al - al &
c - ———— ) — e [ P L PR ] - - w| o -l o - o o o
- NN O N [ -] N 3 e Ve D OMmm LD o TICue O N, w ] - E X iy QP T )
b Ll T oc B MmO o -~ NN~ ot L - ey wi v Iz oM My
“+ -4 - o o~ ™ ~ IO NET]
-4 - x
av, & o an - Qv v
- ] [ap) o) e forpin -
G e o e e e B L o " e e B o e e T . € e Gt e 2 o v
A (2 T Y NI B It 3 it LIt A uf=ip~MND o S K4 RO T ST
-t > Y Y —- el VN P Yy - N — RO My
L = Z A~ ~ ZzZan - - z < LY ) “ Py Z2am - N
a ae ~ a . a EY -
~
£
-
~
Qe WT A @ TX = @ DT LT AN L e Ll ® o Nw DD
RToRT T At P 0 - P OO N, T P e @ o m Ot O~
> o @ o000 «o @ o *® a8 0 0 0® 00 908 3000 > - ae "o e o
N PN OO RO - YT IO D WA SO MO . —WE T - Lndastada iald
RO DG H T RWN-=G D AL P QP IL I U =NNO ~N <M, a ©om~ma o
P PO Py DN o O [ 7L & g=1"N P~y L P DB O MUC -3 DD kN o>
G LT I i WEfrPO N ORNMT O AN e - cijre CIXTMOM M
- - ~N- Ay — o o~ - LY EVENY T -~ ™ ~ Rt b [k AVE BV L o]
=% - [ - - ] —_ a O w o~
—tt (-3 . vt -
-
(2]
c
-
- - - - [4 - ol
L. - « - - « -
-’ o 4 A N W e e - vt Wh b - LR T X 4 K 1 - . o A ~ - i d B L R 1 1o
- [S] A [ ol = (& el < (353 —
< -1 C 1o -l —les Sl - = -
~ ~ ~ ~ zw a|~ ~
Ll A'TL ) e -~ = WHNE O~ T T Pl Y e a=- O [ PRl Lot
ol - a v ] T n - a »n - ad Zla x v
c = (== c = [T o Ll - o -
w w w % -l w




W Pt PPN
WmamtNNNO
TP Y EEEX]
T S LD 4

moDee~
™ DI
*® e ® 62

PPRPRE VYN

0000000
ZOO2000

-~
e O
et DOV

~trn

L X L Ak

xerroo
e LaSi Lt =)
Z ea st
Py A aalaal ]
o

[SIAL YA ]

-3
-
a
e ]
g P
—~—

S10kM

“em

arn
>l
s " o e
B ADT P
I P IV
et

AP O N
DO e
IO I Py
OXfug e
e | s (o]
[x ~ &

FOR 7aNE

.13
FLLALENCY NE STAXw

1t4l

2124304%,9¢

212472¢6,0:

APPISALTZSC LSS

CNFFFICIENT 1.0C

VT

P - P - NIy
w WA Ot ot ot o WEoOIOO
[ K O eseees D *e e e
>aENN >a »
w -*w aw
o a
—
*e © o Dot et N O~
%] NN NO P~ Nt QN
(- 2} [ £ lal nND - 2 et
[rem i - -
@ Lo d g
zx } €3 Ex
D D« 2
Zo.or ZaNnomNNn Qi
- OO -y QON
- "o ~ ~dotir
-t
Mmoo NoOomoMm [ A==l -l
(11,1 O O = O NONPO D
- 8 e0 008 LR N
o~ o O et vt oud | LT3 -]
Ll Wid AP OO it D
o (-4 SONMADLN SUN=aNMON
AP TR+ OO0 4 XDt PN
- [t izd - o Y -
B« B ~N @ g ~
(-] - - o
" L T 1 4 ] MAANN
-0 [t d 3 Y0090V
Z90 ZOOODI ZOOOQQO
we s S e 00 Weessso
(L8] [1.1% ] Qo
> > 13
- - -ad
a o a.
-
2 2 O DMtr-0 Ot N O
P NO I ~ OON
- NNO
avy xn ~ xv
v d b d
[ oW -
Edwe At &
0 -ty NP -t G € gl N Y
- S|mmnn NOO 2=~ OFN
[ S o e an b\
~
-
-
DIOCT I
e l-- 10 [
Coeevsse z
w
L]
[}
- -3 [
-t [ b
- [ “w
Hd‘ - - w
s 3 (=
v
[ [ [ L 4
- - L o
o o o -
=3 - - >
> - 7z LA A L ad z L L
u w u
- < [ u
v e | CLECCY [ W C
~ at = L3 At D =-TAD0O0
| Z e 0iX] Z et s0 0 |T| Z o oeonsrve >
LYY LETL VLN T L] PN P L U VY] ~ oo
o (%3 « w Zz
e -4 x LEYY)
7| = L} w 1| w ~ o
a x| o x>} a o
-— 2 -~ bl
e |- N i .Y a
v Uy NP | ——e—t 2N o
- P ———
- =
- 2% xv. o -
A oy b d 3 -
G e L i o e ——— o~
A ey A wra Mo §Y P P VN o
P —0 Y BP — e LU -
« 4 &~y AL Zats . -
a o — a -
o
™
<
2
FPOMO ™M DOPOM 2
QO O~ -NT O D c o
seoanse so oo - -
OF ot =t e O O .
~“~—no L UL D i3
~ng e — ] Mmoo L
Phial N S oL Nt <
n o - < ~ o <
~N —~ - 153
- - O e
-
(%)
[l
-
- — - c
- - - -
” “ o P e ) P v ~
< )z olz (W] —
2 | c -z - o= o
~ ~ ~ = =
[t Lot AT e L L R ) a2
o v @ -~ a - xQ Z
C - o = c O o 2
uw w - -

196

PRVIN L daliat b ]

LT SPNTY

LN O et o o

S XN

[l N
- RIS

I veosesesees
>

AR £ ke JUNN ]

sas® e
it P OOV O
A ADYNAGS F L
—r D P Oy
oAl N U

A -

TCTAL

Lk [ —— T 1 -
L4
1

PR dal 4ol d 4l
[l -t

-

0Ok

————
L
3
.
Ze
He
2.
bo
LD
Te

Ny MO MM

CX Nt OO ot

D et D

v o

-

-

<

- L X R s

z =]

= -
~

PRRL L RN

x n -

o >

o

L ]
< <N -
a & a
Lt NNO o 30 =4 4D NN -l Ll D el g
.0 ~00 A~ O Py WO DN O -~
o - o™ Lol ) )™ b L ] Ll
[T -4 it =8 L
DD [l el
Ea T o
2 P~ 2«
TanmmamaNne Zo VOV 4> NO Z AN Ot
” Lot 0] oA oot ~ eOoN O ~e
" Mo [ il [ -] Mooy
- ~ -
© g - O PO O
NOPr OO "~ OO M AR O P P NV D Y VN et
s000 00 e sevecsne secsemrvenveoe
O A MP D (P =40 O DA
UAD INNG FDOP WD =0 & O
OPNfemtD €0t | ON QU OO NNNDS O
EdPp~ NO NN I NSO O et ZEXPONNO O  =deniteie
"‘:r‘ NO © EDrted O = ENNINN O D
4B - - N E Lol o o ap -y Lad ~NtN
L] o
P ABB BN CL LY 1.2 ] PARSARPANS
[ - ol d =00 0000000R0
z z 2 20 ZTIVO0VOOVOOOO
W e esssse Weeosss e Weeswseoevseves
O O (2 oed
>a > >
<t < -
(.8 [-Y
-~ s o e — s i g S - s s o o
N EOMMNG POt Ny T\ O \P N N
~ ~o L - O Py 9 ~ON O oy
- - ey e o [ P
xv [ 1 - awn= -
o [Ty L
1 1]
Y £\
D DM NG DB NO O O N DG VP 0 DM iy od
2™ ~ F 3l ad - ™~ W -
a - an ~ . bt @ ot
-
O DO Q000D DD O O0VO0O0S IO
0000 (- 1-1-1=1o 1= (<4 0000 IVO0OD
LY B B ) o e o000 ®ea0nocovo vy
ks o
« ao 1L
[ we we
- - -
ot @ o v o
> 14 1<
c c [=]
o - Ll
o o 3
< - -
Fd R > GG me e > C I N
. u -
. [ ©
v Crr Oy DLt akutal -0l o O At Mo ot o
R O0AI NI @ T A A - QAN SN D
Z| Z soesseos| Z| T 0000zl T vaeoess0ssnss
LG A SAIRI AR LITLLLNENLVENYXLY 2 UMIRIAINIR ATAIAIATAY A
(] (%) 1Y
- a x
tl bt X - LA
L al a al o
| oy s o, s o | (D —— . s . s | D] S, S G S S B S
| nmnn TG | - P~ W e T A L 1 RO
~ ~e o | v [ L] oen IR SR oY VA ~ry
- L) ~man O g < ~cn
- - ~
[- 37 N xw
w wed Y
) s o v W [ VSl g L id ™ W St P S N
& UM MG IONO O~ NI Al Al T L T L ol
AN, [l o A -~ DT N w ~
Zz% - Fatal M~ TO e < Pt
EY a ~ a N -
@ @ A~ iy @ OV T Q™ W )rANg TN O

& O
~ ow
~
-
-
w L K L R Y IR S L o
P [
= -
~
W NEENCNTOC
a v P
(=
o

e e




N SreNaeTtn

SINem

FOR 7ONF e 2

PN T DTRVES

e O AN U D
Dt 0 s e s oo e
F e NN
L ()

[
o~ o o~
DN=-O MO N

NN FeD
a8 ™ oM
i
[ad
T

DE -
EACNHOEP~
N 29O

-

OemOO00

L. 1 L T X J

0000
TOPDO00V
Weseose e
b
>
<
[

C L XY R

WS i e B
- paNNAT
T e .
VI LN N VL NN
P

x

Y

a
—
WN—Um Y
~OA PeT
P

ol

oo
T = - ——
O r i)
SR N T
Zzar~ < e
a -~

sevoe s
QI W
QMmN A Uy

L Ll Y = Y
SOOI -
puT

v
[
ca
—

AR &

TCray

[l Tanl ol ol

299

g1
FIN9462,6P MVITH FEFGIENCY IF STIQV CPrEFFICIENTY

Sl14954t 3.AR

ANNSALIZER LSS

1.0C

-t

S LIS TU R 40

VP ) e

PO L T TV
D “remd
Zz= -

e e e oq
MNP 4
AN OOV
o AP Py PP
DL PN muT -

diud]

—ajvy  AD o
o -~

]
-

- LR L T

Z C

<. -

~

Bl XIS pfe]

@

[

“

LUT T Lt =~
e A LR LA
Zav L ol

4 =

G

FCP 2CME

FCP 20MF

W SN et a0 WV N WO st IO DD O
DY ®esss e Ve reee s Diseovseacsssnoas
Pl A L LY L 4 > x e
-« < A

a [

VTS NN O b - Ot 4D D O D et O D

»ey noe Amy -eDd At S ONIN
o -d - oI & D & -t - o
] [~ N -t
@ 1) o0
ra ra o
D% = =1
Z O MR MO i ZQCCLOrNL~4 ZA NN OMPM e O ¥

- [ -1, Ll LA O BN o
-« - o
-t -t ~
o vt NP 0 (i3 000 4 44
N O D O D Ll -Ulel 40 0l
A AR ER] LA XN N N
O WS ©MD O M

Wd WO N QP

D Pt O o i a
ZzdaN O wb Pl z >m
TN ~ND P - o
»a - N N o N

(-] - -
L LT T ) SRBANe LTt T

- o —d

44 < x 209 ZOODVIVOQIO

wWeesossese Weeseseuese Weeveseosossn
P O b
>x > >
-« ht < <y

a -9 a

N Ol Dedent # O C VD O MO Meb DD
~ "o L] *+D - UV [ Lo
- ~ - - -~ °
- v L . -
Y] o Wy
oW ®u ©u
P 4% ru AL
D UMW L DR E Ot E «d L VVD O NI MIEhg F
zam 0wy Za¥n ceo AP QuIrr o
a - aw * -0 an - -
-, ~
QOOONDD QOODIDD [-1-2-1-1=1-2- 1 T~7-]
DIDODDD 0000200 OVOIVOOLOD
se s 000 »P® 00 08 *0® g 0% 6098 30
w - -
[ 1% aW . 45
wa wet wa
- - (=3
Ladd - -y
b -7 ac >c
[ [ c
- Lad Lad
o [] -]
- - -
> L XL L X b4 vevvov k4 LA X T Y X g
u u u
o I e
v wnwe roe |V ShEON D A WO QT LN e
[afadie 191 I TR -1 L AL L YT VLN Ot DT T L0
D| T eosevee|T| Zooeososse|F| R eteosseroe

- MM DL e M e SurE o mmneamMem g

1) ed

3 x

2| - ] W i o

-} &x) 8 al &
fd [=} O o s o > oy S o
- NEO N ars | o= I g | P PR WL NN O
v ~ AW . X S Y man Ferm | - NN or~
- ~N F e — -t +~
-~ -

[- 274 xv ]

Ldad id W
& D w——— O e e = e B iy - = e

L AL VL didin ] VL 4
-l
Za

-

w
“
=

Ve VY
- . ol -
— ~N

NN G D ANND
¥ QPN D Ve
RN EEE

¥ (VAN S M
RAR N g
—_ N -

—~

-t
o
GRS P
[&)

-

NI O
-

197

4 o5
FREQUENCY Nt STNRW CNEFFICIENT

24(2

.81

[
-

34232

342336%,R] VITH

ANNUALTZER LD S

A o) A
1 et AN VO VY P
' RN

g L L]

¥ s V) D Pt

-y
R IXEXXE]

-

ou.....l..::.
& -

-t -« L {1
& o (%
NAARON o o O-D =t @ NN D a Al Lridmra Y 4
el ~0.0 it Ok aw MON O ke
oot i Ot bt L ] e
W ) wbuie -
- o4 [
o o ra
- D« >4 |
o ZToNQ NG b L d \J
- L -1 L Ofeod ~ ~oN O Ll
-l " 2.1 ) il eind o Voo gt
-4 -
)
O G N OEVE ¢ 1N
M EOn b PP D D OPe &
teessoveve
I OMP DN OPon
WD NOO NP INDD T
DN SN SN ~e
ZENHDOMD ~ANND
MEPNRD R N ND
BAEN -t -4 -
e -y L
“anBaan P ) LT P T Y
QO '] OO0 0O DO
EOSIOODO EQOO000ID ZOOODOODOOBO
[ RC O B B WwWeeswvesse Weewvsesrocrsvw
L4~ oW oY
> E >a
-« < <
-3 o
Y ~- - S hegpy
~ ~00 L= 1o D 0 ON @ e
- ~ b ] ~m
[ 4] [ 14 - e L]
e b Lt - d
o ow
I Ew xr
- =N ot D CEW O M P 1N W) st g
LA L T WP, Doy z ~ON ~e
a -t - o [ - P,
-t ~
QO IIIOD 0OV OO DOYPOVOIOO
NOOIOID 0020000 OOV 20
X eyl T essssecsssn
b |
[ 1% oD o
w- wi w
- -] |
- —— -
c 30 2¢
(= (= c
Ll L [ d
o o -4
- - -
> LT 1 2 CX XX g > LT DX YL
u- ur u
bl b (%)
id oCcCwrewyl o o gL | Coc—rlCcC e
ot da L LY Lt Lot A daa T T LN Lot e Lo Ta¥ Lat L VTS L L VY 3
| LT eeesese| X| Tressscee/ x| ZAsoeovosssesace
WP A SUWA MMM WM MMMy
o < o
x a a
P ™ x| « I w
Ql o x| @ «! a
3 —————— O =) - -
nmeeNe |- ~OWrD ey | - L N e aaa T IR
v~| o ~CZ| w o ormii vl 0 mom D Al
— o ~mn N x ~m
— — (o)
[ X4l x N @ v
W e -t
B o o T e e e e i & -
LOu - mma KNy LU DG 3. IS0 I N WD
- M~ - R dadenl P& W - ~
Py —_ Zzw ~oa Zar Y ~e
o a - an r
W TG fooMOmY @ AP A S
DT Oy I M D O F NG AT T O Ty
ces v o RS R EXREERER
- R ] Rt LRt NI O NT S Pyt
AN QPO oAy G Ot e OUY - HOT N T
[ QIOT~0 O g DA I b LNl NNt DD
o N DT @ 2 ML QDI WANO  —RING
- mn > — alom —tes Qrie —apemoamn M Ne o
N v N w A - e
NN h - bl
|
i
- - -
- - -
J A RAT e A | W PAAPA AT A
x [ S w| z o
c - o Lol 4
~ ~ -~
PV T ] ] PV RN Y WM AL D D
a v =) a v -~ a w -
“ o o - o e
“w “w w




AVG

NUMBER

WIND

A

MUMOER

1
VATER

R_SSENgo(N

SYEM
[y

NLMR

TLVAL (:)

FNP 208

“et

e e e
CONAAL O
el A & X4

£021

£ ) P St it e
TP mMmOT NG
-l L

€ i o e e

X oNQ eI A

——

B o e et o e 0
P T A VL P

1 e vt v ot
AT~ UMO T
B e I AR

- b S Pl v ' DT PN g s g e L8 D
udaNNNNN FYLSP.TNENT VN WO mNMMmO oM e D AN AN AL S [ o3 - INTXUNTNTS
R EEE Sl easnoace Wit e e s e e [ AR D e assses
Gl\hﬂﬂﬂﬂ. > oL »a »ax
«w I - ) <w
t a | a a
o, -

N = QMO N MMmMOND P Dt 00 AN O P Ot N =t DO
nheon T 2.1 -] wmore O N A MON D [ ) W= O
- * O -4 & S P [ =L I ] L J R d [ = ] oMy
- "~ ww (v - il - s
L4 [ 15 15 ] 1%}

o T l o T Eax
A o o vt e e S« -] Sa —a
AON~NOPOmy EAOMNADNS EANDO~MRND ZQOGMNNOMM ZaMN~OMO O
~N e - [ 4L [ Ore et ~onN O ~e DN Ne
©mD -t ) ~oo d et o ~— ~ ome
- - ~ - -
{

P NND O @ o WD OPOMO~ D Ovd NP O VO ON e

L, T-T 2~ 1% NOLPaand ot g O N SN N AN P Pu R M O 2 N OO D D>

Ill..l‘ LI B I -8 5000 o o088 0o o0 avee

ONO DN o NPt =t IO O R ] (NP O AG DO ot OO Ao s P
WNONDINMY WPAND SO D Ll i lai] WD =4 D L OP> P VOO W OONO AP
DONNOMMN OB OP D MO & LSOMCOMQr-o QU NO Lo MONOO®M Qo On™
AN DOETMD TGt NOPND L APt O M= ZCOONG D O Pt XN O O
E acatale - daTal - N ~NO LD g At O -IINNENNY D 00 =HEINN = NO
- ~ = N N P e ol b L] - ™~ NN = - n o
o -~ [~ [ o

aanann R nnn P DT T s BAPRRBRABRW “anenn
=o00o000 000000 29 0003000
3000000 Z2000000 Z00293293 ZOOOOQOOQQOO ZOOOIOQQ
Weseeesenan Weeseses oevae Weesoecsasesassse Weeessseos
pd (18] D W L e
a > »>o > >a
- <o | <. <
a o a o a

o o o s

ON™ U MO N -4 L ] +=4 SV WV O et i MNNMONG ¢

N CeD « DUV O QN v POV O g RN NSO

- Qe - ~ o N ot © ~ m omMme
Ll - atn [ O] -t et L xm

bt W W) bt
w @ow D ow ouw
() e v N e S T E NS Lt AP
EO NGO T e 2B DNMODNND - G DD ok PO D D VO WP D Mivg et DN~ DN O
aregN FEP L APt Dfves Ear OW © ~e E&VNTN DCTO
[ oo - an Py © A e © [ o oMo
-~ b4 [l ~ A4 -
o
.
-

DS DIODO DODDOO0D BODIAIOS 000000000 9D IBD

0DIDOND [ O34 3910 00625060 00000800000 O IMND

o8 s 00 -3 LI B B AR ) *® o "0 @ ® o0 ¢ 0 %o ® s 0000

=
s [ i W
< - 0 [ X @ 3
- “ s -l w we w
X ™ - X [ - -
- U |~ - tdla -
(%] [= > > 3 =
<
1| c (= [
o f— - - -
clo o L] o
- - - - -
RV eee v ir vovves > Cra L X 2 versrevear ke Forvue
——————— w us u u
[ (% (Y < o

eCrCCL o c jv O  wip it O | [l alad-lall g e R atelvieianl L 2 V' mieiomt it o
o4 NN =P DA RIRALS =—Comummn b= D NI IR ALY e LN AT
Z seer e > Z soeososves | T oo 00| Zessat sttt TPt eesane
Ui e e o g N O ZUIMAIN AR PRI L LT NL VL VT NPN] YL LU STNLPNTV LS VTR ) WA AN
Lo L1 o o < N
a . oW q & & S
- + Dz - x| - T| - £l W
@ < Jal o ol a al a @l o

- ——— w o ——————— | O ———— =) -

IR UVIR D ST IY ) T rmmmany |~ Lt ot - LK e T L TR ) N AWNG T

[ A A - xcoT | v o~ Oreoy | i O MON O ~ey ~TrN o

™ oy ~ ™ r~e e T ~r o omy

-~ I — - ™ -t
w [ o &M a - n A
- — s b . alid
-~
<
-

<~ Lma

OO W
Wuna N eImMcs
T NN MmNy
AN T DT MW
WAY D - Mn»r
—en

.-4

A e

u 4 ARy

79¢453 ¢

7564535404

AFNLALIZ?el LSS

€rP 7NNF

za —

O e DANO
(o X T oAy -l

LT X L ol ol ad
[
-
LY U
v —

-l -
LSRN ~ Gy
a -

QML MOMD
CE[O MO
gDt MO

— ~ o

LA

a.fe

0

- -
—
-
w CAART P v
4 C | -
o - u
~ ~
P Al -t
@ — @
= - o
- -
198

[l PEL I P~
re 'Y r~r
-

2T M Su10 Y
O PP O

-
-
E R e
—

—

LR T UL g Y
-t

FQUP INNF

Zar o>
a -

- ML
LA

-t

L4

L X L T v Y
o

-

W R D
-t

1.00

T STeyaetn

2.9%

TueM

evis
530456H6,67 VITH FREQUENCY TF STNem COFFFICIENT

5304%¢8,67

ANNJALTIZED LSS
FOR TUNE

cRANE
10T AL

VD DWWV

-
X it e st e
A MO By
- m -

A

e £
-




T _SceNaqrn

JORM

-
=
C

~

FOR

PRV w- ey " St BB S
ot ot et iy wn »
D e e .00 WP eresevgoeen DD e oo sace
PO DD SO “"no >¢~¢M°ol~ool~~0 PAFNDDDO>
< AN ACLLPEEOEN (: “reesN
@
- - -
D &~ ono -nonhu,..mo Ot OM O
1o e L3 Vo MON 3 ~N WeON P
o SN Dmey 8.‘"\ -y oM [ L 1)
—d o wd
ﬁ\) [ 8]
T ta Ta
o o erd >«
o 4D~ - zgonomnan—“\—c zmo~-¢ooo~
L3 N ~Oon - ~N O
-« ome d Ll ] o [ R- ome
-t ~ -, -
i
Ll aal.d L atnd MONEPrONNEroOT FONNDON
O rnn roae mOVOCNNLO N~ gt OO NN
[ L] [ e 90 60060800 LS XL XE]
-l d *oe LI AN DO oM uOOQﬂot
[ al ol ol NSO @ O NI N Wt DN
=1 nNON O D O8MN PN OO D" OUIINNNHONO
T AL Ot Ded T AP EAIE Dt d DD EANED g b AN
~Xilp N N - =4 1O v =i Ll =X NP DO
= - i Atfem . A0 I A AN P 4O P
- ~ © e o - "
-t ~ o
[ XL i - b abotnadatnodeadsd L il L]
Lmd - -3~ 3] O o 4
O30 200 ZD5203707300AD ZO =104
Weaeee e s Weessesosessoes *e0o s 00
oW 0o (1o ]
>ax >x >
- - -<w
-9 a
- ———
Wy hdadd - *
bl Ll ad w ON 9 [ abd =P~ YR
~ @ L T ® r~en -
&n - A~ L [ 1] L]
o W ood [
aw B ']
——— Aot t S0 d
RO E - ~Ow = RNV VW O (D iV g D O Tt ) o O
<. nao aure ON o e ZAUST N CEP
ae -, g Ot -~ L] a “© Mo
-t ~ - -
OO0 D00 GQOOOOOOQOO QU000
00 o9 5500 DAV ST 1-11-)
t oo s e e -n..-nat e e00 e
L -3 34
s o - Ayt
%3 -
- g - -
b 1= 3 EY=
c c
— >
o )
- -
L dad e k4 [ L XL 2 Al
u u
C v
S oeaar caer | v AANrmCcocChe |V oCercCeow
ot e i o PNONNANNTDO =N O D
Z e ne. e 08 b=| T ca®oessase s T st agoas
W [ rar T O & Lk -1 d SN en e
QO - { o T ey Sr TN o ~esren
@ H Y a
w PED g e
- ‘ @ a > a
- —— —— O -
N — oL ) ‘ - OV VP PG ) e D QG
- wrs | Q ron O ~oy ~ON Tra
o~ D% TR " —.— k< M= m N T
- - - -
axwv s v
ki | e -U_l
T~ v - A e o™ s o P
A A ~.d ‘ AL PNt AL INOT O~
- Oy DA e~ N o ~v a0 WA
Lwg Dol 2 -y 3 P Sare wmx
o o~ a~ - a —
o~ QTP g T TN LN
s ~OTOTY.NOOE - ~T P~ AT
* e ® 90 600 908 g0 *® 000 e
Ve MO Dl - L TP U
M aait T NO e e N - ¥ VDNOKE >
T=D AP AN DT —arinaowemo
hidal u1:\,e-rf\-tw.4r~~' 0 UL g i P VN
- el L TCARNY Y R .Y 3 PO DO
o m et~ D (@l T oY ]
[ o~ ) e~ - ™
— ~ ]
- - -
< - <
ey v -t PILL T T R YV WV Y Y G PP A -
[ | < c
| - | -
~ ~
VR T Al -~ PREDY VR LT SN LA 3 2 AledIe A vy
(44 o] X - a -
- Q - v 2
- -

2239

7Ll
47150291476 WITA FPEGUENCY N° STIQM

“71°%°C2r2.89

ANNUALTZEDR L)55¢

1.00

COFFFICIENT

T NI
-t

‘w-u-- o

Yeru g

> O
DD s ev e e

we

00.0.......-.
>a

P I I REEXERX

199

DPEAND OO0 e
< St @ LD gt
& a -
N - Q ~N
N € ™~ NEN -Oo s e onNn © o =N PR
&d o [ ford | apn Sme
i vt - -
-0 m oo
Lt rea Ex T
-a = Sa =<
Za.menMetnn E o =P NN O zwmo—~~on40'~ ZO-PND SO =
- -ty O onn o G. ~ON PO
- P~ oma
~ ﬂ“ -t
O T
OONDOD OODMO~ rOQFMOOONO MOD M0
EXEEX] XEXEE] *9P®ceo0env e [FXXX
-4 \d -t - VN 0
) N Peiu O OO O AN O BMNe O
A AN P ot WG D OME [=] OONmDMO UMt L DOD N
FZENBNBO ZABOF -0 z o
= [t 4 N =P PO ON’NN PP BDND
E Limd o O TR P N L] no » &40 N
o ~ N o - - —-:: ﬂ-‘ L
L2 11 2 4 BABR N bttt tts bshddand PPN Bt
z z -]
Weeoessoo Weseoseo Wesooesaansee Weseessee
[ eS) [ (5 o
»a »or >
< - -a -
a a a a
O~ R 2 Lo il OﬂOﬁNNQ Lol X 4 WMo N
~N ' ™~ o« mOr waN o e N TTE
- N N ———t P~ ome
[ 1] [ 14l " [ L] -
Aol e o
s ow aew
E L o
a o > O - -y
<« @ L Vrary MOt Zar~ Q9NN W L -1 avwbon e
a - - ™ D et ~ -~ ar ome
~ -~
Qo000 0TIV O 0006GID000Q0 2000003
QS YI00 QQ3800 S339%000 A0TSBA0
0 0 a0 e s 000 89S e 0000 s e @ g0
x| actd| 3
w we wal
- = -
—~ae - —-
> a2C 3
(= 1 c (=
Lod - - -
o o o o
L - - -
kd (Xl Ld 2 fl X kd LA I I XYY ] k4 (A X LI ]
u [ v us
< LS © (&)
v CACPIngy [V 20N [7d CCONNEY U | canevr e
(ot XLV Y =0 O N =0 D AU AIRIATAIN 4 -0 oA D
D Zeescesl D Zoeaeen Zassecscsnvoes D] T eocoaces
Z aaon en e e o uNSTASLCNH W . ’ o - -
(I O el et =4t 8 1 S P L L ] € et O et vt e A b g et (P9 T o=t et ot =
x x @ B3
row | - T T o
a wl a «f e x| a
o ————— ————— | o
- LAty Tl DAY ol ad Al £V ol g W AN DMt O o | PNV N
% ~N * ~ | LSV | ©® OnN 00 | v ~onN gD
- ooy N g ~ —y oy
— L -
awv ¥ awv v
- d ed P ot
B i e o s D Gt & -
L o MmiN=tdiy A e LA At P 1 e NV O e O - AU N=LES =
—am < DAY et D Wit Q@ 'Y AR
z9 FT ol - m 29 e ~ ~e 2dmr~ Nl X4
a o~ o =S —
Yot gy @ CONT ™ @ FA T TIDO D O @ C ey
YONT LT D O™ LTI OO N QXL ~A0 ™~ O
LI LA N *® 040 a0 ® 00000 " ® 50000
- DT ol “Lad i b AN ) PO 9T D ™ f-l LT~
LS DR b o] QSO MUT N AN NS A O WO O QU D oMT O
= M N Pt P L OM2 - DL NN M iy LW
DAPVTNG ~n | O XN ET D [=} FIRT T VTN Dw LLPX N ~NO W™
- P Jerl I Buge NPgvis iats - TNTO AN —aporyrano
! 4 o < ¢ B I - Aucudn
YIRS r o~ . -y ~ N
-
- - - T
< - =4 <
L Y e mp A | o CAR NS e | W P
< < oz |2 [*]
~ -o -1 -1 Lo
~ ~ ~ ~
——— g~ [ R Y g Lueinyen P NS D PRl g
a »n - @ »n - x ¥ - @ -
- o e = C - [ =]
- L L g

CRAND

3

i

[ XRA
044TVLeC MITH FVLCUINCY NE STNO™ CNAFFREICIENT

N

L4791

2t

AMNMUALE7¢P LSS

11 aL

1. 0¢

€




FRANKLIN COUNTY



Uit A SIS NEIRNTME v T s

moz<¢. / n:_._mz__SO_.__, / zo.__.ruwm

I

T

x99 1 IV sumecOme Truddde
NOURLMOSENYML SO LN ININWNID § 1)

ol LVLMOSBAYAL 4O 1N IV 110

vaiHod

1 ALNCJOO NIDINVHH
Vi s L IRIE S G|

- Z-9 dava o}

GNIUIY WadnID

2SSO0

,w w‘.wm-pnm.u..u..

3 N
n\\ o fay

g&

3......15 \/v e

.\cl\ ]
3 PR

BN SsG ™

200



1

SCENARTN

®

TABLE B-2 o it county)

FOR IMNE ————————)

201

PR e ) o VP PR PPV L~ P ) PRERVE R -~ - STwET
e W NS -t WA LD bt o e [PLL T odelo 1 < 3 [T g« Lo - g (WY, TV ~
D e s’w e DU e s e D) s e s s ase [LTs Y DU e eee D) e eve e D es e BV eews s
I A=ty SN Wh ey bt > X4 ol Nty 20O 7 o o g M=t B A TIN 4 bt ot
< - -ad -l - L 7 o LI
o e Y a a a a
- -~ i o~ o e - O o o o D
D OND & d > OO D N O Mt - e N O & -t O it 4O D
mom . -t . "o [ AN e Ul I ] . NG e o - »| "o .
ar_yeN - o it - o -t - xy | xo . &Y [ L] L xa - ~
W b Wi M [ v
[ S 1%} - 1 o0 [ oY [ and
Lo zx £ To Lo rx xo ra
D>« Da~— D ~— Dl o s s Sl s s e e
Za ONDN ZaD~nO TPt Zae ZAO ~NM Za demn Zao~ano BNt
@ [~ ~ - ~ ®» N4 [od ~
~ - ~ - ~ - - - - ~ - ~ - -
n o N -+ <@ -4 ° -
n o o ~ ~ < o L]
~ ~m - o - -
Lokl 4 Lol 1 1 -] -te N0 PO © NG OEDEr MNOC @ N
BN DN~ A D N~ L L e o DO O ebr DD - s CerPDN-
LR “ o0 D [ EREX L o [E XX e v o 00D (X EEL
moOnenN T MerOm OPrH/COrO —ted oI - Oy o 00 00 ™ O o DNt =t O
~>o0om OO @ DN P - NOQO NNND N @ DD it oS eE T
“rt- e ~ om O @ O r~ QP ANL O P Ny bt
O\ d F ot © P © ~ o ~ o O ©Nei Nome ~ "o
@ ~ v - = o LI} el g - -
f -
o o (-] Q o =] =1 o
z o z " k3 ~ z o z ~ z @ z - z L]
~m -t £ vt L 4 - ~ - ' 4 [d ") [ o - (-]
. » I3 = 4 = . = . » . > [ = .
o o o - ~ 0 ) [ d
~ L3 ) ” > L4 [ L
-t o ® ~ o - n [
bl "~ ~ L4 ® -« 4 ”
aAnewd LT T LI T ATy e wreNnd C T X T -nn Ay CT Y 2T Y-S
- ~ - o~ -
[~ 0000 LOIOOC [~ 4 000Q Q00O QOO ROV
a0 o0l QA0 -] 0000 Q000 200 OO0 VO
s e oe ® 900 LI B N . 00 * o800 LR ] oo » oo
- =] - (-1 g o - O [ =] [od (-3 [d o [ g o
=z S z o z =] z o z o z -4 z o z (-3
Mt . w . “w - w oo w . w 3 o - "] .
o [ hed Rdd (s | ond QDo 0 QDo
F o ey P PO v o o~ WK - ememen IO e g, e gy I~ o I OL v o s
AL DD KT O AR N O awm L] A adul <N N ot O |40 O N O
avm o e - an ar N ag W ] «0 -
~ L] - ~ L) -
- - - - - - - -
- ———— .
1 O D e END - OV ANt I i O BTN & AN ~NmN- XD NUND END=IOND O A2t PSP O
Rm ~ WD e ™ ok N | Mty W Nt Yed - [T -
ownN it SN ~ cw [ Y] owT oW own -
& = Tw aw < F¥] ay zo
o 2% =13 =14 2 Q p=1-4 2D [x
bl - ra - za - TR - - - . zZa - Za& - T= -
a ~ a (=] o~ a -3 n (o] [-Y - & [-] ~
~ - -4 o~ [ wn " o
DOO0m™m ODOOM OO0V (-3 200D O0CO00On OO0 - =l-3-0-3-24
o900 O OOON o (-2 g [ -1-1- -] QOO0 OO0
se e LI s e . " o0 xz ces s RN ) RN N
w
-y
u
[ 3 (-4 ag -4 a L~ - 4 -4 [ 4 [- 4 hend - 1 (-] [ 4 o [
'Y o & -] o N o [ L= - w o ™ o W o
- . - . . » - ] [ . 'S - O - . =X [
- - - -y out R G| otet -~ Ll ]
= > = = (2] = Y >
(%)
© (=] e c e (4 o
[ - - - el - - -
] o " o o a o &« N
-« - k= - - - - -
Ll 1 z L1 T »r LY L 2 2 2 L z Ll X4 wl v Senee > wene T Brensy
w ur w [ w w u
[ < (%] o el o [ [ o4
[ -3 ol o v —e v co| » ol Qf v OLLeEN| A OOoeSL | ¥ [+ T 48 4=
= Dt bt D O Ot it = O OrdpteiP b ebond o Ot vt MO0 0 - MO0 oN [l e Ll
T reves F LI W) Z e e e T ee Ee*neas » X osoese cee 0. F XX XX
Wittt W ettt WINt ettt ot L] 01 O et ot Ll g W LIt ottty LY YNt b el ok A X
w o @« <
x -4 - 4 4 ac o W [ 4 o a
o w - x| ™ - - v -
a Y a < a o a e a
- -~ w
a0 L0 fdald W @ O™ (4] 4 & —_—_O - . gy NG o -y - W T IO
om " ~ - O o - -4 NN [l AT 4 o C e O ~ [-% o - o
~ ” m - - - L m —
x L
o« [ 1 [ L] av A b= awn N [ {4
i b ot o i od W © - Wed W =
- L @ D L €0 b " o B a oD
QM LD OO B (I Pt NI =t 0N EWeT HAIC =N 0" O e NMEE EUD=NWO AP e =P O
- D ~ —KY - ™ Dok -~ P P Dan N @ - Duw s N B = m P L - w0
zaN Ly Z ~ <N "~ « s z= [, zav " e~ ~ zay - -
a o a a a < o S o
[d
«
~onea - CrDerD @ o= @ cennrom
o« N OInhm - 0o ©raOMOn -OOQMO O ING
e e e 2l LN N 4 e & s a eae oa®se
i O . 'l OF N E O O 00 oty aaodanduo
il L) DO~ - <N D0 - DDyt MO T T O
iy P o P A -1 Tt & e P N 44 O
) T ot O gy ~ oo oOND Q MmN XN LI 14
mddis ™~ O " - Lall 4 Lol ~ N [t A 4 - me
= - - ~ L]
P
"
(%)
o
-
-t - - -d -t - - -t -t
< L3 - < “ - -
L T 1T e wwnw | w Lo L T Y @l u P AR ~| AN A W L e Ll L Ll
ol z ol z o < ol z o - 2 ol o|= Q
Leod Bt Lo B~ | o - o -low <o =] -0 -
~ ~ ~ ~ T 4| N ~ ~
Wt O Wet e O g N Wi~ Ut TP O < 2 WO uer MmO Ll o
v - @« - « ® - - xS ®x » ~ & 0 -t a v
o o o Do @ 2 (=3 J U ] W D c & - 2
u u “w w <l u w b
' -



SIOEM R SOEMNARTY

FOR ZONE——————————1——)<]

NUMNBER
PARCELS

WINO

NLPM8 ER
PARCELS

USE

AVG
P[gtnr

23) 4
194

24(

24)

87708.74

)
}

5

241(
HLX

TCT8L

1
VATER

SCENARIN

-~

x
bl od
A S v v
A DO mNmN
axnN W

p
‘
W enee-
z (=]
(=] -
"~
WG
x -
<
v

3.07

1795
982371.26 VITH FREQUENCY 0OF STNRM COEFFICIENT

982371.29
ot ©

ANNUALIZEL LOSSY

cgR ZONE

S
- -
-3

(T4

1.00

VIND
$
66425495

.00

+ 00

1
VATER

SCEMARYN
PERCENT
Z.Qg [ 3
2.9

«95

66425.95

P P

P AT

PRUIEIN TIN T

W O P e gl e et U P et L et N P el st et
D eeswvsere DU * v e D) s eseo s
>a M OMmmmnn® »xOWmmM >op NN DM
a«u “w <
a a
o Al et s e ol
O Ofe NNy N & Ty OO0 W@ = O
ANO 5 N 3 WAt - . o - .
[ &1L T o) - alad™ .3 [ ] - -
et whi ww
@ @ o d
o e o
DAl s e Dt o o S
AP Of-NOM 4N ZAD~NO Lo NE P
BOLO~N £ o ~
ALyt Tl - [ - ~N v~y -
-t w < -
o o [-4
o - -t
~
O et (D T i O W = Oy ~ADMOO
DN 1170 e 08 O WO P D La T X dailanlr ond
LA I A I I I 1, ) LI I Y +) e w a9 g ey
O PuPuest DP Y o N A DO OoOMmm PNNDOTO
DO edot 1N o240 O O = D D CMNTEMOT
XD LOO NN NN Qe ONNE
DN O DN SO [ ] © 2
B D D i - ~N NN
o [=] (=2
z (4 X LJ x [ g
- o - o -~ "
- J . » . = .
> & &
o
* - =]
~ n ™
P RBN AR RN AP L. 1 1 1,1 PONANANY
~ [l Ll
-
OIOVOODIO L=3-4 DO
SOOIV 20000 AOODD
*® S 00 99000 LA LN J e s 0o
[ o - Q [ o
4 2 = Q E 4 <
w i d [ L] b L]
[1%] O o
»x > DL o e S o, S
AR PO N NNt N D Wl - D A k) D v O ot oL
ANOP L~ - o o -4
T - -
- -
\d - (i
- [ e BT =
et wd ) NI D O R L Wadt? » ™ [ -
1Dk N Vot D |y it
E i b 4 rw
D =1 Dx
Z= -~ b £ - < -
a Ll o - Qa ~
~ " -]
000008800 0000~ O IOOE
VA0O0O000ON o0 000000
o0 ® sove L N ® o080 00
o (- - 3 [-] .1 o
w o “w o w ]
[ . - 3 [ -
A - -
> > F
| =] [ c
- Lol -
o o L4
- - -
» C Y T ey = Y L L d L Y
w w o
hod (>4 hd
4 S rrfnng | Onvren| v - Tl ol ol
1 b P b s pt et ot o et e O o bty Pttt Y
t B XA X EEXEEXE] *e v e Zoeoeosnse
U“ﬂcﬂﬂﬂﬂﬂﬂ' (G Tl 1) WO MM
%3
o« -4 aid
w w 'Y
L o [-%
.y o sy s O g S - — e ot o o o
OOt NI M T -tFOW @ AN D
NO & O =it o ~ - > < -t o
DMy (-4 ~m L) Ll -
-
[- 344 v v
e . e
Ous - - DU~ v www Y et
L APP O DN e NN e EUDmVWQ E P d NE il
DBUVYE W N R ™~ ™ L Ll <
Z AN M ”~ Zar ~ zran [ L 4
Ot ~ a a
O it X > O 1 GO PeNOM OO
ND NN M0 =4O D O OweMmmo
L] [ XX NX) Seow g0
o 4 €0 P WY o (S P -l L= ed MO @ v
- E o laaail 1 A0 TN P o MINT OO
I FOMOM ONT PRI O P 8 [ g FINNNINGD
OALONCOVON FOM™ oo [=] n om
=l OO D - — NN [ LYt 4
[ 32 ~ [= 1) Y
-
- - -
-« - <
w MABBARS SR | W “peee| W Cr el Ty
= Q| (=10 1 (=4
a - - o -
~ ~ ~
WM N O O WO [Tl la ot
& & - x v - @ v
e 2 [ =2 | =
w w [

202

1
VAT

SCENARTN

©

WIND

I

FNR 20NE————-—uuts—>
1
L 135313187

$
L42413.67

.ool

+00

DA

s
avaA
FOR TONE

USE
7

PEETITT PSR
RS LI )
DS ®weesa
DK OO

1
WATER

CCENAPTO

xv
bt
e 0 v o it

EUMsdmirif o =
=1 L -

-
-
L L o P
o
-
W O
w -
>

4.55

4087
2917704, 7% MITH FREOUENCY OF STORM COEFFLCLENT

291T704.75

ANNUALIZED LOSS:

1.06




1
VAT

STENARTN

FOF 20ME

> ©

1l

7490

62

90

2

USE

Y L PRUPTSTPI I “ weietitetuiuinie) & auretey « e reimrer P PRSTITPYRIPY PRFPIRVCIN

S = ittt e e w 4Nh-—'n—4—‘——--a Ll ot L5 O~ it et A kot P ok b et -1

- e DI e s 0 DU % e s e B e e s e s * J s e e ) ¢ e s s 00 LIS 3y ) Dy ses s D) % ¢ 0 ¢ o
~ > xHOON D aUMmOmme ,q.nm.omﬂ‘\mmmﬂl BT -1 1 >y OMmme >am >qnanmnm > nOMEy.
- < - <L - < -
a a a a a a
- ——— —_ o
N~ CNEO NOCCOND O O NN N et OO DrtNE = QN mri L Lo inlad and DEPt Ouy
- “ Nt . NOOw =~ e NG €Oy « . Vit e ne - . AN . % L ~ T e
g - O ot Vi ) [ =11 1 - A () o - L 4 s ™ < - ™ o - - m
(¥ hdadd b L [t B i W
18] @D [-1¥] L @ [ 104 - 1% ) i
Lo o Tx Lo T ra ra rx
- Dl o« -l D Mwrow DA e s 2% DA wwwrww DU ey
O ~d ZaFNIO ZA4D2MOOO N zANONNNM-lNM ZAaDrtND Z APt N zo Z oM ettt ZOre@OT O
o ruay NP~ N DO Dt ~ - O = ~ " ®
- - ~ - WM - - ~ - - - - - - -
[l *\ - - " £ - - - 3
~ " -] © o o ~ ~ 2
» o o 4 ~ ~
-
=3 rreym Y-~ O Pt O O et O or o e OMOQ ~ O e 0N [l
e L Al d P OMD TN ND AN D 4 DD~ OO Do DEEMAD - . O L L LV Lo 1o LI, T
. 0 e p e e 80 s 00 e es s o em 000 [ R EEEE N o LR e e e oy
s LY -2l OIS it L Lt -A NOoSMmm CNMN=HOTO “ey Oo~OOrn OON v
~ P Dt N M =t OO it e N i) DO P O ONP OMNINAOS -l DOOTOON -DM® LS
" ~For ~OOOCS reDMOM NN BN~ O snINND * DDA - @
aQ noD =HOM P PeD DN OO #O L3 - ~ Ny ey Ml O3 N
~ O N e A D D D - NN 0 N S ~ om
— —~ -
[~1 Q o (=] o (=] o - (-1 -
L Z -4 == o x hd 4 hed x od = ~ x -4 xz Cal
Ll - ~N - Ll [ o Lnd o - ™ - © L ™ - o
\d » . - . = . = \d = . > . » - » .
o -] @ ~ -2 - - © o~
~ © ~ o ~ o - ~ 2
o - ~n - - =3 e ° o
L4 L) "~ n - ~N N D
ne L2 1 g AP ARS O VANAAARN AR Ll 2 L 2] "”ﬂ“ Aot 4 LDl L L PARF D
~ < ~ o ol - L)
— -’ — -
(=24 [l o] r~20Q0® PDOMCOOM S OMM ODODOO ~ ~OOOMmMO —-“ONN
20 OODD o - DO DO0Mo VOO0 L 4 MOOQ>O -y D
. e R I ) L IR NN ) *® 8 00 0000 LI L X N ] . - * 0 e ** o
La) O N AT M n G QD (-0 -1 "1 -~ P O AP ~N N
- O |l L-4 |t ] o [tan -1 o T ke o ol O MO [ =T bl -~ Lt ana "~ [ -
> z o z © z - w Zz - ~ z © Zz - z ~ z o
. w [ w - w . w 0 w . wooe - . w -
L <3 oW [L18 ] v fLis] N O ~ ind [ad D P~ O L oW m
- QL o o > > ° >x IO s g e P >~ > - > -
N Wk o O Wik NIO O DO WO O P NN N B o O L VT Lol Lol SN LY el 4 ANDE OO
Q N AVOe™ ~ QNOE DN L 4 ar oo [ -3 Mo ~ -2} on
L= DM - - -
- - - - - - - -

-y -

N~y SAPNEO AN OCONO o WP U i O anenN O A bt N AP D wiud
Wi NN (R ALE TP B 1Y Nt O F VN L WD =m M [T - bed ™ [TERL ol -~ LTV
€Ot LT lade DU W - D DuwN -t ;sw R - U -
Ew it -t zo £ b 44 o L4
= ox S D =15 S O S

- Za - ZzZ= - E - z= - z« - TE - z« - z< -
© a -4 o L Ll - <o ~ - © -
- 53 - ~ L [-3 ~ () )
on QOO O)-m r~rOSOOTO P NOP =t ND O™ NONDP LAl 4 Lad COO OF NN oQoneanNn
-1 3O0DO WO O~ OO0 NN DaitN MmOOY ~“~MOOoON ~ NP PP O o NOND ©
* e L N ) LI ) *e® g8 g0 0 LN ] es o000 L4 ® s e o6 pe o

o o OO N PO O DO PP DD N ~ NMON-O ©Q =D O

o« FNO 4 hod bt s P O WY 1 ) O T e NNO O 0 Dy > OO

- wirtmm  ©N AP Y 1P Pormtond O et el d W e P UFeMO MO M orr~

~ O o (=4 PO D MO XD MOt O OLANO W O Mt KGO PO DO 3 ~m [ O LD LR T g of mn e

~ o -] WENN OO WA NMONO O W oo -y > N [ ~ PN N ® o o
. - . -0 . —Eeroe ™ ~Noe - Ne [ -1-1 * Ne b= . Lo - uid N . - -3 -
o | = = -r P A Rt & aad L od ] O | e g AR ald ~ | - - O] ma« ©
- > 0 "~ E LS o © > < = ~ > [-4 G (3 » =
-4 - [-4 ~ - - ° ©
« [l N & L4 - -l -
= [~ LR wnlo [-BE < [ R=i e |C e|c -
- - @] ) -l L AKS LA > | - o
o - -t o 0| & @ s -t e @« - o -l
- - - -ty - - - - -
“we z Cr ) » Sornvan r P Y gy > LT r C Y e r - > Pueves » Sueen
u ue u w w u u u
[ o [ < % < o o
€ Ot | v ~rore | » Ot mmun | » NSO are| o L A s o LS4l POMA Mg | N o=
[-2-1-1 L iada. A4 P et VNt =00 O OO INS MMt -0erQeroOO® —m [ C ol an] =iNANO ~M
* e Zoeosee Zcecccnce T evtosscensae s e e Zreecsse T e Zeesesoee Xeoteo oo

ol Wi QM UNO=t OO U O i e P P e winG o ¢ IO O Ope = N WO O WONG- OO WD D Py -

” O ' AP o O vt omtom et O ey P O, Ko vt vt D
<o x x Lol x - -3 (o] a < x£

w w w w r W K| w w X W
o a a o «l a x{ A a x| o
o — o g e, e, g, . S gy - - (=]
[T NP N OV O N U W P O TN ot OO Y & e Ow Qo O 40 ) me M aaiendi] R DECP W
LYY WOL N D DI o ~ 4 O - o NN L) ~ N ~ © Ao
DMy o ~ ~ Lad -4 -
-
[ 773 xn arw A 1) acv on atws
el ckd ok e W W Wl s et
o ™ @ @ D D [’ D
o~ zucwtco E QWM OO SN ;uhoh~~nn~nn EUQ~nN oW EOPS i Od o i N sy B P et ot P luh‘oos(
- =) NS DROQET T e Se—dhaia] ™ D~ - < X O D Ll 2D @ v
81— Lad Z ey (-4 E £ Tala ol 3.1 ~ ™ -t L 4 E« 2= - N ~
o [ ] N a o a a
onn *PNMO @ DSt @ COMOMOP I @ nen [ Lddind i ind WO Py
DA SOLMN O One o o BNOHDMDE O OA nn € OO0 OONN OO 0p
. o0 ".O' b'....‘. ;S: ee® o0 & aa - -‘w['.w: .';..-.. '003':6-.

[-3-o b ladP D ey SUID FOW LD O ON h{ﬁc Ll =]

th - S F OO DR TN NN - ° Q - (Dpetes - O =D CACON v

o [ e i g OMO~NOE - = bt - € SO O D it

~ " o wnoe OZF-Om e e~ OO v > ~¢o oxiun = o OXjde o @

o et COT 0-1900 Mo . et 2l G Dl | >~ o - oN © O - L -Tat d
- Lol QYoo « N O LAl m o [~ © ~n
n ~N bong 7=t g O ~ N ~N o~
vl L

-t - - - -b -l -
- - -« - - -« -
S| d LTl PAAR AN Ll ol 2 ol X L L L B Ll L Il ') WANBA N "»wel oW BANRAA- | WA A
=22 < Q| & Q| <« L -3 Qf -« al Zz o}z o
o |l o - o - o Ld K= - -l o Ll B g

~ ~ ~ ~ ~ ~ ~ ~

O -~ D W N~ WHNMENDT O WMo W omer iy g WeMeN~O [T Lk £ ol od

[ad = n - & L] a - a »n @& v < a - e »n -
QS Q 2 C 2 - 2 o o L 2 Qo 2 S 2
('Y w - u (™ 1 L bt

203



-

SCENARTD

FDp IONE

¥ IND

ao| ~
-

-
30

17372.40

e
AN P M
Lot )i admnd

-
o o

51.67
35421421.5€ WITH FSEQUENCY 0OF STpam CREFFICIENT

5584

356421421,.58

ANNUALTZEL LOSSs

€0R ZONE

l.tc

1

SCEVIRIN

©)

- wiatad PPN D e da e G L o L AR ] PRI v - v
S P ot ALYt Pt ot L o L L Y] w90 WP OO OO wo
[ I N DD es s DI e s s eves e DLy 2 0 e 0 » L EX XXX [T
oM™ 2 NOMMm™ > EOHmMemmmmenm >og DN P DNV
L <us -« b L U L {1
a -3 a
[ 4 -
Wbt 4 OND D Am oo o) O -Oh NN AN oD Bt E =4 DO Mo
Vo I v - . ADDE4 N o AN D € Oetd * o Vit = & w - . 7.
K | L) - [ 2 o) ny [ X lalal,l - A ad™ < [ ] — - Eed
D bl i [t bbbl e
Leind 1%} D @™ [ and L5
T T ix o ro o x
D DA DM D= >« DA o e Dl =
L L ] ZAaONG~ ZaOoMO>PN Z QP D= N At O Z&O~ONO AP =t Zaw
- N o 4 NOE-4 N DD & 0= - -t ~ o~
- - - il T - - ~N -y - -
o [=] - o o Ll L 4
| - O - o o ~
v [ (-3 - -
-
orerw o i Ll Nt =D A~ O ©ore ~mooNg —
(g Xl d O DNt - R L3l b laly NONd N Drd DT~ N P Py NEDNO T e
o e 0 o s e ® 'm IEERXR] Pecevevam R XI-] ee v e m oy o
Bada a3 -4 il -l Lt ] L e Calilnd d NPy P SO N WY P e Y DO MO O ~Ney
o oNm OV T O e O et TV & O ot P (N D NP © md ot P [-3
NG - MO =N ~rOOTO QT OT O O O P (M D
m o Mo —-OMehO N O0 PO O ow sl [l
~N > N - -l OO0 o L 4 N M o -+ O [,
™
OO o Q o (=4 o o
Zz < - z - k3 -1 z - x L 4 F 3 w x I
- [ -t o - ~ - [ 4] -4 2 - m b (3]
= 13 3 . - L4 > . - [ i E .
[=] © o @ ~ " - " N
" ~ N Ll o (=] o
o~ ~ o~ .- -t ~ @
N - Ca) Lo [ - L)
LT Y 1) et W O -0 L - L 1 2 T 2 1, -
- - - o ~ o~
- —
P00 A 0OIOO0 SOO0OJ0OD SO0 SO0000 -4
QO2Q QO (= 1= 111 QOO00I000 QOO (- 111~ o
LA ] =900 "0 8 0 LU B K B I O J L B ) *® 90 e »
- o - o - o - (=3 - [~ - o Ll 4
z o z ] z z o x S =z o z D
- . w L] ['%] . w . - - A L 'Y .
[ 1 ] (L id PV (054 L (e ] OO
>0 > > > b o L IO s S oy o Sl -
o) N ond et ALOND VNN OO N WA O WP NN NN Vi 4 O ) DI O LI
(-9 Y & AWOTm N BNO E O N [ 34 Ll and
Eot ©O .
- - - - - - -
L4 -t 4 b
[ Tl AL O ENOMOOC 'V S WP N g (MDD AN = O O NP N =i ane N
bt R WY e [T ] CpwritS L 20 BURL 131 i O DI L 4] Wt ™ M [ g - -t .
B @®ur DU -y U et B li ey -t o
E g E o ALt t 493 T b And
=2 S =1 =1 3 o D S
z= - z= s zZw - z= - zu ZzZu - ZS -
~ & -} - L3 Ll @ a o~ L 4
e Lad - ~ (-2 o~
O0I0m DO OO~ 00000To QOO0 IO0DOO0N W00 (-4
05000 Q000 009000 SI9INI0OIN o
LI ) LR ] te® o0 LI BB I ®e e 0 L]
ac (-4 -4 Qo o < a (-3 & (-3 [ 4 (- ! -3
- o w -4 (-4 b (-] w (-] (-] w (-4
- - - - - . — - - . - - — -
- g - - -t v g -t
= 3C 2c > »
e c (g (=] c =]
- - ) -t - o
-4 o -3 o o o
- - - - - -t
L L X »r Ll d ] > PR Sen r L2 A R TR L L z L L) > C LA X L4 b 4
v w w w w w
(8 < o v © =
OF IR Or nr-o| v cernrenta i v LN St iavd BLal NOOOS | ANCOOLLO| » L-$4
b st et D b e et DD [ate o =~ o =0 000D OO0 000 =00
Zossosoe Zeoes et Zeotogr L oeoeecr0ess00> XL oossse X eosrvesces F L)
LI TL T WMy W O Fenm iy WA HMMMMM W Ao IO BINE P A Lal ol
v il 5] bod D N Pt
a - ar o - 4 & e ac
“w ey ikt w w w Wl
a a of O -3 -9 -3 a
-
L e — WO NV DN O 0 N O it NN CemEwO Ottt Oy ~me
o n - - ™ VOTre NO NO € Ot - ® ~ - L] - -4 Ny
L] e " DMt -3 Ll Ll -
-4
xwv awn [ 4] xn xw x»n xn
wd el hd [l Uded Wed Mdaed
oW @ [l e
LA i L QOO NG rtiD AUOMUOONO B LI O e N O M- NN I AID N OO B I Part o P A
o es W O et DENQOETm NP DA LD @ e e SR - ™ - = - Qo PEINN
zam - - - & > ZANMan "~ Za~ ~ zeN o~ - F )
o & a Ot ~ a a
OINMDP SOoONMD ¢ OMND O Ned N Nied N T o4 DB KN WP O NEDNOOM| ne
ss 000 ssas s e eses e n.a..‘o-:ll“.‘ o;-o': oon;.o': ho“:
bt O D MO NP 'mlibg O WAV~ T N - O D O o O pur vy
- 3 A4 ¥ (WP:OOF\ qdnz?nﬂﬂ'\l | O etV P MO - - O o -« O O
e res e M Rl O O ON g FOrOF ON® - O M ot e O PP @ Lo hiigod
ox] ~ ™~ QR MO0 O RO Mg = C 0 DAMFPNCCOO €O~ o oom CRMY =y O OXprn
e grnd ™| =3 O e L T -] WO =D O = e [ L 4 e <+ on i-q'l\n
= o - ~Im - - - o = 2] ~ ]
(ol [
-t - - b - - -
-« -< - - < -< -
VPPN W MAAV =] W PARARA | W APPRAV AR NAVNPr| W NAPANS-] oy Lol
QlZz (=1 ] (=2 4 o = (=13 [~ 4 Q
- o - O L AN=] - O -c - o -
~ ~ ~N ~ ~ ~
Wt O wennQ Lt T2 e add daladls g =] Wt e O ) e P i~
“ -t [ & ”~ x v -t a v [ o v &
> (=] o 2 o 2 [~ J) [=T— o S
('S 'S '8 w o . “w




wIND

ENT

(CI¥}
>z

[

1
WATER

E SCENARTN

vu‘rzgut l

STORM

USE

+ PR JONE ——————>
T0TA @

PR ]

PUBSIPNY

ot oo e et = A P et g i el 4
e evmo e Gaeeesw YW e e e
oM mmm BT L >anmm
«u w
[ S
o o e
F et el o P NN - O MM O
M~ e ~ . - [
- o s - ™ & L)
wu
o0 o
o T
Da 2
Lo Zas iyl 4 TANMDN - Zon 4
L]
- - - -
- o o
~ ° -
~ -
OFEmT OO Lad -1l d - -
O P g NI Dt D -t s
[ IIL ] oo 0o ohn e
SDADOM N N OO s D RN
® 00 LOON OO e O Nor
@ ON—NT MO NNO
"o N e et r 2
- ~ - o
- o
- [=] o
> L - L 4 Fa. ©
” -y L+ ] X o
. =< L A [
ol O] L3 -
- R @
o ~ w
- o "
L Ll ANAANP LI Y-
- >
~
[ b d b ddnd 00
000000 VOI0O
e e o0 L N ) o900
(-4 [ g o = =
o z (-] z [~
. w . w .
oo 1%
- >a o Of o
- - - s - s NN -
L - an ~ a .
- -
- - -
0 @ ®
Ladalala N L 45V ENANMT Mt J AL pel i
e ~ v Wi 6 ~ Wed e
-t - -4 ow
o P 454
Sa o
- Za - ZzZa -
< a ~ o
Cal L) ~
DOODOON 00000~ 05
OO0 OO [-L-1-]
@ o o9 o * e L 4
o o [- 4 o Qo
o W Qo w (-]
[ . . - .
o o -t
3c) >
1] [~
Ll L ad
o o
- -
T L L 2 d L d weree z o
w u
o O
crnnranc| v OnIrnNne | » orne
P o Pt e b3 ot O b mdeted O
e et s L vosess Zeone
naMmmmMm Wi Ommmm UNAE
() o
o o
T W i w
al o -
(=
o gt o (1) | NOMRNG Lyl -
- ~ N ~ ~ © -
~ ]
xn [- 441
ot wed
-’ o o
=ttt T O BN NI D 00y et P EIOCmO
ot ~ n D N R &
- N re. - -
a o
D €ME ONO ~Oome e e
O prt =t NI} Qim0 OO Lt
X XE soedece [ XX
o © O =MD U T N
© « Dt~ O M <) o
@ DNVNANET O [ g O DN - AENN O
noNv (N [ o (=1 - ST
- N L3 -y - o> O
- - o o o
- -
-t -t -l
-< - -
vanavne | W L L YT ) Ll
oz alx (5]
[ i -l -
~ ~
Pl 4 -] Wirden gD Wt
- x -t o v —
O - Cc =
e -

5.5%

5776
5898487.40 VITH FREQUENCY 1F STaRM COEFFICIENT

38504087440

1.00

ANNUALIZED LOSS!

FOR 7ONE

SCENARID i

ORH

PRI PRUTTIII I P ITRY TS Lrururararaiet PR T PP
it pant = et N bt et 4 WO i M O Pt ot e MOt Y ettt Ty
DD e e PP s ev e e e DI eo s oo Dt v e e s 0w WDy s oo e og94
PO 2 NHWOMMmm > > XU DNAPMNE mmm
- - - < <
a a -3 & a
— > ©
5Dt Lo e At i) Lo S Ao il d Ot # O DN e o NN 4\l
" N L] NO OFMD o e [ -1 2 ] NO miitd N e MNOF Omiry «
o4 ~m xXadD> ~d L d at-d - M -4 OF 2D M =iy
preten hindd Wil W e
18] o @O 38 @0
L o a = xx
DA v Da S« s« Dl o
To4D~4 ZanmoOrni~Or EOPNE AVt ¢ ION ZADOM ENM —rymn
~ O ®em— N N N -0l O -
- L3 - - - - © M
~ -y @™ L. -2 Ld -
~N m L o
" - -]
(]
NO - OMODNDO OP= N -y NP =N O OD O MOy
Od O G DN P P PODM o IS SOOI O b DA OMD 4D N
oo es s ses e “e e o> se00 0800 teevac sao
-0y Nt et O - O D OMb-Mmay AN Of- QNN AN
o~ DNMODNDOD Lol lad andad CEADO~ND QOO MO &
- Or W N DD by Ll e alad Qe N = - Dy 44 OLOVOr OO
N DO DD *n Pt PO NNEON~  $O
o OCMMONOT Mmm O v Med b P e O ©°
- - -
(=] [=4 (=4 o o
X« m z -4 x ~N -4 © z
Lnd L 4 - o - ” - o -
> . » . - [ > » x
[~} a > a
- " ~ >
) a " a
- -3 (-2 ~
ARAO Ll 2 L Y 2] WA NN O VAR R BA~ PARS RN AR
- -
-y
QO OPOIIO W o000 DOOINNT VOOMOm DON
00D 200300 ©ON~O QOO =~ND QOO OOOoOOm™m
” e LI I B B LB N ) (A EENEE] LSS EXEEN]
" N SINNG e C NSO = Dewn
[ Qo - (-3 - o = - [ P 0 N OO Aol ot ot o o=t
z o z (-] z L] z -] z -
w . - . s . w . w
(1. 8] (L1} [1- 7%} - W [ (11"}
B o D e . e i e oy PO s > -t »a
Rl et O R s -~ s P J RO T OOM Rl lad i G L et Ly ]
a o~ By DEMMD e o o -~ N anweOmNy -
(-] - - ” DO -an
-
- - - -
N - -
XK N=D 4N ENNOBAUN O EVID NG =Pt RV, il ¥ IDOMO B D@y i ™
- N .| Wl ©F MO i D L1 L] ~ ney Nl "N D F Lt N L4
3 DLy -t -t O et DWO - BDWOMmtn
au Ly v zw zOr™
Dx D e =14 D&
z ~ za - za ~— =< - z=
~ -3 o (-3 a < [ .
~ m ~ -
o900 00000000 ABINOO™ BOOBNBO OL O DO
[ -2 ©000000N oD Rt ey OMOEeNNTO ¢
o e ” g0 boe e P® e e Ld ew o ee * s 00w one
~N Ow NO®OD N COCOENmr~oOw
r~ e OVt o SIS NP OHON O
N T UiV e o e
& -4 ] o [ 3 <+ n o St land Ledd ULRC S TN ON
w o W (-] w ° > [ - - Lo lal
- ol = . - . e - ] TR0 N o~
Lol -t -t " | eauy 0 | ot ol YTttt
k] L P = > Lol P
~ w
- -
c o ~lo el e
[ [ ~N - N o
=4 a 4 ~i e
- - - -
wew z vevaern L4 srnee E LT L L] z Lt L L Ty
u w .
v © < L4
orne | v CWME e r NN | «» Lo - K VOOIrOTND | n rOOT RS T TN
|l e L] b g N P b et ot =0t 0N D iSO MO0 =NLONIDOON
Zooaso F AR E XXX X R [EEEILR] IR EEXE] A EX XX ER]
W M WM. oMmamme UID-D NS A LI 00 @ A AP B L et o P O
v on) ed o4 N I N EIN e\ potrd =t
- 3 (-3 <o ar a [
w w w w w
a. a o (- x| o
P L) [t atlagl ol el od -1 Lo} g Lyl O ¥ SO Mot VRGP o PO N T
N N € ©@CMmDm - o ® NN NO NGE Oty -
(-] " - -
Lol Lo
[ {4} xA [- 144 awv - 4]
Ned Wt -l dded -
D A e oo -
It Q vt E WO MO OP-O L WUONE =E D EN=e *O0MO EQOOM & NM g
] D28 G ©FCwEm =173 [ -2 4 AN Nt NP PO Vet -
- zan - -] ZRme ZAD o~ o EROMmetiy
-3 Qo ~ o a Lad at
P ) @ - @ ° @ O NN P @ VDOV T
Mt O CANONCFO « OO OF Ot O OCNONMC g0 &
ses® LR X ss0s e T EEEXXE] YR XY
Lo LSO g O AP OO O P T0 PV P QNP P g\
AT O Pvend |AVNMMUanOn < QD -« NN O N -< ONINND P i~
b= g O P NN O OO [ g O PPN - DOYOROD g CONOM D i1
oORINS M~ OLDBOVANMD (=] . (-] DN & DIy [} WEDBO0O vm
- o o - OO ON [ QMmN - <> O€0 [ St NO
- ow ~Ne - - O SOm O
- ~ ~ Nt
-
-l -t -
-« < < -
P noaanmwre | W AV B = | CLIT T2 2 LN LT LT L Y
(=4 oz o|x Q| Z
k=) -|lo -le K=
~ ~ ~ ~
- Wetey NP O Wt PO NSNS WraNm iz > O
v - | » Il x v - a - a » -
2 o D (= o = c =
{ I’y 'S [ o

205

70473 157395%9.79 27668¢ 2007) 229

200%)

19479740, 17 2768¢

T2.07

2T¢8(  2¢0%)

191442£64.82

ToOvAL



N 1
-~ - W -~ - deturer ey - e ey -ty Pt R R R i .
wrOLON [F9 13 3.000 ‘hoy Ui oy gy Lo Pl To e X o wmo)on
D) e e e DI e s oo [ Dy e s v e e (LIS ] S e e Dt s e s e R X)
WA DN > .on\‘nvnn >N > ndmmmn L e WV >x N0 3K VO ot Py of g >¢m-o-t--q
av N -« ~N -« “<w -« dw o< <y
A a 3 & ¥ Q a o
- > TS o -
*=rOD L0 S N-1 Ll d P T DEOMON me~40 O N A Dt » Ny S INOD
- . o . VIN ¢ NN . iy LU [ I I ) N0 DIEAD o Lt I
a—m ® ) ~ ~ Xt w X ~ ™ [ - @ [ L a-tP - L [ 2% ~
el W A o - b il =4 N
®o ] o (23] (1] 1Y) @ 1%
x rx r& za Ex p <~ 3 o Ea
D 24 =2 ) A e e 2D M o e v D DM wwwew 2 W s o s
ZA DN L At O zo 4 2&0\-‘—4—“\10 ZAMEIBOD Bae 4 ztﬂ\ﬂﬂﬂhdh ZAJNTOD
- - ~ - o Ot " L0 - @D PMeD ~ Nt
~ - ~ 4 -~ -~ -A - L - 43 -t Lot -y -
O - - - " « -t - >
o o ~N ~ LM L ~ ~
m ~ ~ " -t
-
L-T-1.2 4 MO OND o O T O ©oONDN L] MOrYeOOD SNQETW
UNP~ P i NP DN M LY O g o Pom e O\ r TR D Mer - s NO O O P v ot ek O P
et o> . o e 000N o [ RERETY [ BAXEK] .neQ AR X R IR NYT 3
& athen DINEHOD Ldad DD O OOONE © & ONN NN ABND & -3 N
DN M i\ DOOF OON @O MDD nos HAOPRO FNO PuMPe i Ay
O ) P Ot=pedy D o o NN - DO NND WO B NN Nty oy 000
° @O . 4 NN Ve Yt ot DN * D= P AP d Uy ~ o
N ™ o~ 4 © ~ - glasd -4 AN NN ~m
- ~—
o = [=} o - o — = o Q
= -* z o z o Z - o z [ad Z - d z ~ z ~
- © - - - ~ x| ™ - > - o - «© - -
» . » . » . P 3 . = L4 R . = 4 » .
LAl L) ~m = ~ -+ [~] L ad
o > (-3 L] 9 ] O ™~
-4 ~ o R -] " o -
m -* -+ - -3 w o -
LT 1 oauouun " LT TP hRBeD “woao MReRBBNnO Er LY Y
o o~ - ™ O -
~ -
~NOQM LOOOOO hatd DOODON ~ODM QMO VOO0 ~OO00
o09m S ™ ~o00N~N QIO o0 00000 OO |
se s e AL ER] L sevevve CRCEC Y LR *on v se e v |
oD o o ~ CONDIO Lalalo Ll Q «N i
=N~ =0 a0MmnN -m -oom ~o [ 2 ] L - =3 - (-4 [t ]
Z - =) Z et T m z o z - z L) Z Q x o
el . . [*%) . ™ . [} ] w . w o w [}
(LI - 1. -l a0 o~ wl Vo ~ [t L] .15 ~!
L-] »ar o oL e p- 13 ~ o X oo SROL e o o S e MOK o an -
W ¥ O AL Dt ) o vt ) - - w L 4 O MO - w g -< L 222"
QP aw -y o O e "~ anN o [ S aw OF®mo e Ny
- ~ - - < - -
-t
- Lnd - - -
- g o o (Y e | - gy
ANV OV [ Udlata 'S L0 a2 [ UL ENMANM QM EVIQNE QQN
Wl - re - ddand N W™ OF My ol
N -t o Dunn - ]
ro d p <) T
oo o > 2 Do Da
zd -~ rTr= - e - L 4 - z< - Zz= . z< ~| ze -
o -3 & ~ & « < LY - Y < - ~) o 4
- -] ~ n o - ")
QOO ©IOIAOT ~ CoNET ON nNoOmMDoOEN o000 ODINIIQDO DOM IO N
nNo»—t - 3000N ~ OO E N OVNVm - DO IIVON| NOMO0
(X R ®s 000 . LR ERS [RAR LX) x se s s LRI
d =1 LrNnO [ N QP O L lalpd =0 <« L m o~
OV~ (IO~ SV VDN - (23 L ne
Wt OO e mremen ufsre o Y g Dated o - mo
o L g A0 P b\ =t D o ~ ey -+ TON QD L ONPet o c O - a o) o Q0 o~
w ~Nm Wt D DN [ e Wiy~ w e ~N O “w w o w o o
- n e o}t © o+ - . O * . -]~ Ne - . w - »| -~ - .
- ] ot of -l |~ ot | g ol ] - N - - | e - « k| ot Lol (-4
> - m:r < = - cy L3 > © »c " o > > <
L2 « o o [ =4 <4 « -t
N "~ [ 4 © o « ~
e aic ~|e - e o|c v|C ~ e c "
- L B - | - -] (- o>t - - [ 3
o 0| e e e e -l o Cla (4
- - - - - - - - -
r veans r Nornpr b 4 L4 > VR vue > L L2 L2 > Ll i (LR 4 L L Yl d > L2 L X 2
w u uw [ “ o w w
L4 v 4 L 54 ~ bl “ | ©
v cCaLo | O C OO | ¢~ 00 | TNOON~ | N | oTnN e - o 4SO * -
-0O0mMe O PO AT - O DO~ —CONOX O - MOV S0 om0 o
M| Zeo e o Zoessosse Zes Z vesvens XN Z oo > Zoeovoorveooe e seveqe
IO o N N 1NN L =0 e P My a0 Ais i O OMES WM. ~ O U (VYN 7ot e oud et b Wb ¥ ed O
LDOOND WO OOOMMP vty o ¥ Lol 0 Lo B 1Y) NV - ol m z e
a of a . a x s W o X &
x| w W w [ w - L4 - o
xi Q. x| o a a a a -« Q a -3
[=) — o o~ oo o i, o -~ w - 1 o~y
(ot O Qo O o et 2 (Y o W et OO am~o @ rmmors oreo| L, worey
oy ~ ~ O o -t o ~NN M ~ N ~ @ e - g O ©eM~Dm - Dy
- L4} - -~ -t N - -y L lal
x — -~}
xn X o [ 1% [Tl v - axn axn
o Wl el IH.J b o - d i
R L o P v e LD o o -] Qo 3 D b o e P S N ? e | 0 U "t i " e
WD EQ LIt NG i EWre O mim ™+ O :Ubloﬂﬂ" et it e ] - L @MIMMP= QPN EW Qe 9O
PO - O P ] - 2D N =13 ] ~ =1 @V D -, N ~ W DA DECMHAOE -l T i 1)
2R ~ zan -t - 4 z< - N Zzw - N 3 L <} zan Lo -ﬂ Za~ N
a L3 a a a o -~ o~ a
(.4
g
~N @ >0 O O e d il 4 Lo snimeiid @ 3 N OTQOOD ey MNROND
[ad== L 24 oo NNg ONNOMN DD ON -t Oy ~N O N OF O I gy Pyt # DT
sosno .o LR XX s 00 o N (XXIX XX seve
IO O S P O Ty ol boohor-c FORNO -ﬂIGNN [ER 4 NP NN NG w0 WV N
KD O et & (AD - D0 OO D D N O ANAPT O T -« n-"ﬂ ~ -t L= OO I KB mNTON
[ P O P D © l—(L"MQQNQ—q [ Ll 20 N TIOQ O -3 [t LAl DA Dhhpmaat oy OO
~ oxe s Omjuon >om QX DPO N [=F 5" 2. -T0 il o [=} LAl oMo o
- [ 1. e~y O O —ro - — e N [-4 —-a W e ON -au' rmo
" YO - -~ (- o hshmad - o o L]
o~ ~N ™ ~N N o =
~N
-
o
-
- - - - - - - -l -
- < - -« -« w - -
[’ WMt w - | L L g ol VAP A | ANBNA | 1 g ~N s DB RN ANN o P ABR N
z Lok -3 =B 3 iz o & Q| £ o -z z c
o - o - |o -3 | & - o - - =lO o -
~ ~ -~ ~ ~ ~N z -ln -
WO WM O~ i~ R P ILY .Y Wt T O we o | @= D e ] Wm0
x v [ & a n x x - x -l a Zla 0 [l a Lol
o o [=J=4 Q o c o & D o 2 < XL|w D (=T
u o “w rd “w - <fu uw

206



STQ PN G SCENARIN

Fer zere——a—> ()

ey T N I N e T ) B A b gt et A D ) Db ) i) - b ‘.‘U_ﬂw"‘t v PV Al et T T
Uﬂ'\r.(i‘?oﬁ > ummo~~o~~l~~ MO b wnco»n W~ NS Ot D YL T-E -1 el GO
> 8 » o [S-2 5B A ) -~ > LECE B ) D . [*- R A N ] O e e g0 ) o e
>GI’IN—1""‘!—'~ ’z ONONNNNNN >PETCNN >“ WO NNy >N - WO »x DA -
-« A - -
l G a &
P ] o - gy Sy oy -0 ' 4 —— )
O-QONQGOD 0 P NN OO O DN L OO [l & rd el i\ ) R it > M=oy
“a -l o OO & D=ty > . A - e A -t » vy e AN [ ] - "o L I )
& ™ a &I DO - o g™ - a - - R N [ 3] -~ [ - o ~
o pree wiad W fretvn) yrore; Wi o]
@i (35 (1% [ dred @ [ o i
T T T ra Tx E 43 Ta o
D Mo oo s T e s P P P D 2 DA D D e wnr D
ZAC.4NIO> Za,OOMNPFNM~ANT Z WD e 0 T O F e Zow k4 Salalaln -1 4 P LT -1 4% L
N ONN 4 0¥ O - (-] r~ - ~N Ol bl
- N~y - - ~ -4 - - ~y - - -
" -~ -4 L4 g - -~ (-] «
* [~ o o ~ L] *~ wd
"™ P=3 - - -
~
om0 UM Lalaiin ala X -L O 4 - dadal-] M DO M ~ PO D40 D ba L -1 O~
O PO AD O DD vt D) AYOT Ve N N A OND TRV Lot COMIINAINUN ~ L T i 0 NDO
98,00 0 08 ® 0000080 0D XN s e e ® 8oy o LI N 1~} .6 00 ey s e e
DEOfrenMm BDODO PN O O witaNNm AMODONOND nas NP N EN NANADI AN D et
N0 € SN0 P P st QO AR O OO Nimi S oON=ONS o CTOENINN NO DL NOwr
oY P O o NN wvHN NI m, @manNco 0 OO mtMm " ~O 0
Oy IMO O OO L O M -t Oy ® ~N . n -_-Ord PN ne N
D PN - ~ s N . o O~ "
- ~ -
o (=] o o [ (=] o (-
k4 -t z [nd 4 - z « F 4 ~ X - k4 -t z ~
= ® = o -y el v - - ~ - - - ™ " >
» - - . x . - . » . P 3 - P 3 . E g [
~N -t L L " -4 - [~
~ " ” -] L3 -“ ~N o
- P~ ~ L3 o - -3 (=4
~ © - o s o - -3
Ll Ll un&auunuua b L L L L1 >ey et d VRS SAT e
o~ - - — ~ -
~
EOLNmr COOMOOION NON~ Q00QQ0 ™ NOOWMO WD OO
— DNVt D DIONONION (- -2-2-] ==L - TOOPO OO Q=0
R TR R EEE XEX] voey . seswee cevews o
MONTIY M COOQO o ~Ow e QOO0 ~ O Wl O Lad-Lotalal
| taial L4 =DOoOMNMMmANr =—NQONG =0 OO0 MmmN = M mOOM  s4m Lt o £ ] g o
L4 x [~ Zz ~ Z e ~ z o™ Z =™ ~ - 4 z 5]
b . L - w . W . w e M . w [ Y .
LU - [L15] (=] Lo g (L8] - Lo ~ DO " [L18} (L%}
> - > o »ax oL > O > m b 43 IO - ot o
AL P NO W Lkl 7O N O Obetey; Y W=t O ) D et N o = O < Wk oF wsd et by gt P P ARk ) Ty
am QA - AU Omey - ~ a [~ ) ™ a -
L @ N ean - -
- - - - - - -
- > -0 s (VY — P - o D
VIO VI WP T &N D =3 [ 3 L L s adac Mo ol AT &Nt Q& © BV edent OT BV P et
el WISV sme) wd"‘ﬂ'oﬂf\l L 4] WD -~ ™ Wadre | e o) N et oot L) b « [~
D - [ -t ~N oL P DN L] 1Y) o - [ D) ou
t 4% K™ Tw z0 p (%) i W * 2
Sar p=1-13 1 2 =1 D Da = D
Zz b Zz= - z< - Zw - TR - ra - zra - b2 4 d
o -] [+] a ~N - a [-2 a ~N >
-« N (ad (-4 ~ ~ ~ ~
N ghnonNe O IQNE QN OO O~ COOQOY ~ DBHDOGDN Pt [-2-1~]
e ORTOO DD ONT N DOWw O —_OOT >N ~N SO>I ~OMDO™ oD
LR XN LR XX R K] *® e LS ARE] . Soossv e 0 o0 o9 e
NOOene i@ O O (0 € &1 =g il QO QNS v Dr MOy -
p=-QUO > & ¢ PN DO M- VOO SV O P g dﬂ’lﬂ°°° D memm "0
WD WO M i N el 2 (TIP WA D) Wi M ety IAJU oleddednd i O PO (-3
& N LD P ZHDMLD-D DOM X OP LR ot OF LI (M P b o OO 10 -1 aOOOr oA WA= SN & o o
WA ~e® N ©] WELAMNDN MOT | LaP ONC | WL O O [ Mgm‘ N o w Mo | wd N ©
[ood = e . - * e ! D A=t - ] ® e -2 » - -t o - = <+ . - .
B ol O | ot o I gt [ - - o | iyt C| g | mwae ~N | ] ™~ | - -
> | I - = S = & > -« = -] BC -«
~ ~ ~ " © - [ -4
- © ~ o o< ~ -~ ©
- ecC olc ~lO - clo L 25 ~
Ll B -t ] - ~ | - LBl ~ | - |-
o -l Cle ~Nie & ol o
- ~|= - - - - -
oS ey - LT L » L F3 e e z - L d LY ] Hd G » vean
w u . - o w w
Aol L rd b LS o o bt
- E RO T | CoOo—ronnam | O | » C et |V Pd Ll Tt = |V o>C N | Cren
[ealatz ladali ot 4 rOOMOPNOCCrMm —0QL DO OO0 0D ~-oc NO DTN E O —— Qe dta =gl 1- 0
evgs0 000 Zoesessass Z oo s e Zoesob otV Fed |l Zrosssssd|O T ooent, Z oo
QOO O NP M O CIEIP= 0ot O3 sl gt b W= MmO WD O =4 wo o WS OO M- Wit O D rdaaia i)
> -t LDOOCMMMMMO T DOND VP QODMMO ) o 1 QN )
- A et x o ededrd o or et o at
w - m w o w x X w r W
-3 -9 a2 a a -1 oy o [
(= oman | O - -
O O NY O S P O P P P O N b O | ~e 'A—dnCN Nt e PO "oy D
- ONN NOL O~ Q ~ - -t - N | ) Mt - wo~ -t -
L - M o - ~ =] - ﬂ
~
oy X xw - {%3 xwn x» [~ 4] [ 1%}
ot frepe} Wt [y [ [y W W
L g A [T [ 1"V e e B
‘UO‘"ONQOQ“ &U“F'NN—NMO REUQ-NLO B O et N €PN 1%L Al R\ etetrt O O EONwmD~N t 3-add Lo ]
—_aN QNN D rD lald D%~ - -4 M Nt m N~ =13 "~ SR
z<!~ -t O z(on—c\ ZaM [d ZanN L - zw Za - N F4 3 <
o ~ [N a a a a a
DO i @ ©COONN-ONODT DD NOOWODw @ Py MO N <P NSO Omtrer
VMOV OO NDO OF & DI~ - A=2-1.11 % '] L1 -] ¢ OO NDC -l Toiald QDO
LR B Y 0% g 00 00 9 *® g0 0 o0 e e e [ EEXEANN] eS¢ O . g0
-t o=t GO Oh P ) P DO N OO O MmN -l OANM .ﬁWQNOM -l o el 0 ol gyt PO 5'00‘000 Ppmt ety
- & et NOQ & DY P DD T -« NNOO - Pon-«'\ha - e | OO O -] RIT 2 Lad=Jeasmnial] ARND TP
= A sta\ P D D S O o AV Pty Pogd o AN O [ g ~“DON o o N P MO D —_gOo e I L PO NS OO OND® =P O OO
f=F =.1 LN1- 2 ¢ ol o OXOMe OO ~O o COD - DENMmre N oxhine OXOn OXOm4 MO DM~
haanoo Ll AP NN OD N O D - o N~ ——~ O - e —_OMn P - onn ] © ©
N o~ - SNNOO D ] " o~ = o © o e = “ - = w o [*
~ - ] - N ™
Lol ~
-l -4 - -4 -l - -t -t
- - - - - - - -
AAARAABNE | VARADAANBRA | Ll L i L Ll ety Ll B | NARRP AN | VRANS | W L ol
S|z oz vz o|= oz Olz alz o
-ic -0 - -0 - o 1] -0 [
~ ~ ~ ~ ~ ~ ~
WeNM PO WedN NN OO WP ANNNE O whe WM InO Wt~ W et O
[ ~ jx @ LI ) - |la »n x «x © - |a »n - |la A ~
= e o o = o 3 [T o o o 2 c 2
u L u o w " w
207

51.48
4361660412 WITH FREQUENCY 1F STNOW™ COEFFICIENT

7468

£3616604.12

AMNUBLITET LOSSE

1.

- e ==



1
NATER

H SCENARIN

0P I0Mg

STQORM
)
)

TCTA
M

2064.87
ot

[=I%}
Zz=
lnd

206687

«80

208

- o e PR RTL ) PR P I R ) - e o PRI -
U DAY Dt et WD DO Wt AID WP Dot oo e e P P BTE TN oD D =t e~
(TR A R ) wPe) s e s e FCTE I 2K 2 B I D) *er e e e (LR B ) e s e vee S e
PX Nt - d DAN ot DX N d— 4 >x "~ > QL Nt g ey K-
ooy w -t < o< - -
a a a a a a
- n ° ~ -
P 00y AP LA P N MO LY Al Lt ol OOhNNN-«umm * DD L 22 LY 0.1} o~
O DEMD <] o Dy o no W N NND 4 Ot « Cad ~ N - . VIN .
[ ) -~ vty [ Lkt [ad O B Vet N [ 21yl ~ O ol - ~ Aed ™
rpver] v wa o td o) vy
[ d D [--1%) QY g @ Loird
ra ro Xa xx T xra T
2 = 2 2« 2a D= o« Do
Z AR MM O ZAONSDF Za O d M IO~ Zof O~ UM TAD~NNDO Z Aot & 2o
0 momam @ - ~ NN & O OO mitd - s ~ ~
- - - ~ - Mol s - ~ - ~ -t - -
-t 0 (2] o - " O - -
Ll © ~ -] > -2 ~N
Y - - o m -4
- -
N MM O D OOV =l [l Ll ibong NN D N ot DL 2 4 4 Nt O IO L
A VL O P 2 O P N A o ) OP A VUV VOO N AN P s o B AN AAO L
e s 88000 0M oo 0 o e ro 00 00D o oo s ®esem D N 1) (R o
L eROEH IOm o SOINND - ¢ >ONENO D I P O A S SN DM BONN SO D on
EOMOIrnD BN A =t P @ e O O OPDUV =4O OP -l N DADNNND & [l
M et DO O -t "o QD P NO M= ~O0 - DY ey Oy L3
AL N O3 m s ke il Lol Aty O NO — Ny ~ -~ ©
- N~ - we - @O ~ - e ~ o~
-
[=] o (=} o Q [=]
L) 4 o Zz ~ z bng b3 N z ~ F3 P
-t XC| - - -] - - - o - ~ - -4 . -t
L3 - . P [3 E . >» . 3 . = .
~ ~N ™ ~ - ° ®
o - -] [id r -+ [
E-4 L ad - e d -4 o ®
- ~N g - L3 [l o
AANAARAm PAR BN NARAN S~ RARANRAA BN C LT LT -
\ —_—— < - - —
00OV QOQ0Q ©ONFOMD VOONOVVOO NOOM 00900 [-d
0T IV0I0 QOO ¢ QOIV M ~O0I0CIOM QOO OO0 ()
XXX eoc e esves e [ XXX IEX seeos XXX .
m OO eN T OONNTNNE PO noo ")
- o g [~ [l + Yoo O FOP ot rd o =roN & ot @ O Fmi-40 [
z = = Q z - z Ll z - z - -3 Zz
“w - w . w . w . w . w 3 w e
[ e i [l o~ ot ~ [ od o [L.0d -~ (g
O o o 2 e st IO i o e, d DAL e s e s s . A >3 > o o
A P V) U)o of WP VPN DM Bikd N @ DD ot Al OO NN I ke P O WO €O -
) @I M0 L3 4 -1 4 W N N ANDO T Oy - Q- (-3 -] Lad ity
= ~ - - W —_ P -
-
- - - - - -
- o o -
QI MOy m .WTN‘D'O A0 e M Dol ™ D PN M NN D C\ﬂl’unl'\ov AP T i O ENTN
Wl ©OF Mm@ N T o) Wl OB R ) WO P Ot NN - WD - ~ [T
© - - rw—. Bute o VR -t - Dt Bt -t o
A ] T o A 0 bAnd o
S oo Sa dx S Do =T
z= - za - x< - ra - z= - Zz= - Z€ ~
o m [-Y »~ el a ~” o o ~N >
-, L=d o o~ - o o~
QOO0 O000™ OO OCC NNCINND OE M VOM ™~ ngIONNT °
(-7~ 1-1-1-1-1-1.X] OOOBND ~OOPOMmMe= MNQONME O Ladalad 4 ~“eyrooonN L.}
R soeece eseav e I XXEEREX] 2000 X EXER .
m N e MNed O O < DAL i) o
NG OO M\ N T ONQ »oN TN D
ey & LI e & ety WD O A uf
-3 o o (-3 axgdo 60 neonN Mt SO = Ot o ADPD MAn D QAT e DA DV a o
- o e b4 Wt NN e e AR N TION N sttt & Wb ~ O Y e g NN w o
[ . - o} . oo m ~N e -3 . e X M N - I3
- -ty ot ]t I gt gy | o=t © | oo « |oua -
> 3 C = « E L [ 3 < {~ ~ > <
L ™ m Lol -
~ © ~ ~ ~
c [) o ~lo ~lC <l e|e
- - - o e - I > |- * L
o o o -ie < o nle -~ |a
- - - - - - - -
T VPP AP, kL d SeNan z APRRPY S L d VAR RAY an z vare x L2 Ll 2 »r >
i w u w “w ('Y “
(3] [ [N v L (Y] n
v —- O C o | oQrCcm| v ~mOe~OONS v DCTOe OC g | & "OCrOO | N MpOneee | oo
OO =ttt =0 ~OTO P Ciged Ot e 0 O [ Ll AR L datal =0 DN YO OO E ¢ | tadand
Zoeoeotososnos e s e0 0 T eoseso oo z-..co---o- Zeoesve Z ®oosc o o
Wit o gt ot b ot IO gt oo atal alisld OO MDD ND U1 NP P ) WA
g ot - UOOQO—‘-‘N—‘—‘ QI N & > PO P mirt O w
o & {- 4 a - 4 - ol
Ll ™ w x w r w - w
a - a g a a x| a a
- -
PR ORL P O P O Al M i D P PR N T N Y CAR O [ ) O a0 & i O me
© DefMm~Dn - oro O N N NOE-DemitN o ~ o~ ~ -t o N
=] ) — - ~ . © M o - ™ -t —
-t -l Lad
axw [ %] X & [ 1} xw 1%
frep®] e [Tt Wad idd Nd Wt
@k [TV d - oW D DN o g o O i~
EWEMmmTte Or0 LJONCOD S KOO il MO D eiw E PO N it m ™ A QM =H OO Tt T PO Zouee
DBV WM Mm DO L -1 204 =T L] NU‘ DU VN o 2O - ™ Dxr- [l L DR
Zan - - TNy m T~ A ZaOnran ~ - p 2 1] -t L 4 Za
a = ~ o a o= ~ a a
@ Nenmomoo (S oonone NOOTDD T cTT T OO0 gmr oy
NPT ONN~ == D D EONN DN mmcnmcnm O o Mhed Ord OOV <
® s 00008 (B X EEX] e 0080 0ot °® o0 * s s 0 LR L‘:.
O BT OONN o l')N *LONODD &NNOOO&NOOO -l NP DO DO NOM™ -l LI
AT PO NOE NGO -« -< [l VNCOON KXVSJDO O
=N O OIDA D o= om O O =t O mire| -dec eens WP OO N | & ot ot
DAiMe MmO tO > o NN DTN v Nt P et O OEM P LNt o™ QDM OoN Y@ =i oxeo
Py N N L] nem i M DN - NOIDN D NMO o (-] N Do =2 